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Better bearings begin here in the newly constructed laboratories of Bound 


Brook’s Research and Development Division. Here, with new facilities and 


modern equipment, Bound Brook’s highly specialized talents create new 
bearing materials, help you develop new product applications. Here, Bound 
Brook engineers employ unique test equipment to duplicate any conditions, 
service-test your bearings before they’re put in production. If you want to 
turn your problems into new ideas, new designs, new bearing applications 
... turn to Bound Brook! 


BOUND BROOK 


Bound Brook Oil-less Bearing Co., Bound Brook, N. J. 
Circle 401 on Page 19 Pioneer in Powder Metallurgy Bearings and Parts. 
Plants at Bound Brook, N.J. and Sturgis, Mich, 








THE NEW “HEADLINE” SERIES 


HF complele new. sextes of intine valves, sizes one- 
quarter tach lhvough one and one-half ne, t, 
slragh lway, J-0aAyY and p= WNY. These vuMtveds, 
stze fr S02, auld operate foster, longer, and (fevcvitle 
gyrowler capractly than any olher valves we have 
teen able to finda 


When lhe feces quality and fy crmance and 
Ross vepiulation ave taken together Zo cvalualing 
Chis sertes, vopivesents probably the test valve value 
avatable today. Before you J tecyf/y any valve 
ofler today, you owe dl be yourse, to took into lhe 
‘“feadline” sextes. Writtle f? fell tnfermation. 
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FRoss OPERATING VALVE COMPANY 
109 EAST GOLDEN GATE AVE. . DETROIT 3, MICHIGAN 
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The new Wen Shaver Kit is molded in one p ece includ- 
ing self-hinge, which was flex-tested by Wen a million 
times. Tough Polypropylene is the only material you can 
use for cost-saving designs like this. Custom-molded 


by Industrial Molded Products -Co., Inc., Palatine, Ill 


Circle 405 on Page 19 


in Wen Shaver Kits 
u's economy 


Wen’s requirement: an attractive, shatter- 
proof shaver kit at lowest possible cost. 
The answer, after extensive testing: 
AviSun Polypropylene. Molds beauti- 
fully, with high gloss. No “soapy” feel, 
no dust problems. The only practical 
material for a self-hinge. Makes possible 
single cavity molding, cuts production 
time 60%, saves 15c hinge cost per kit. 
Highly heat resistant, won’t warp. 


Polypropylene makes better products at 
lower cost. No other material has this 
combination of properties: 


1. Heat Resistance 

2. Chemical Resistance 
3. Toughness 

4. Economy 


AviSun’s technical specialists will be glad 
to work with you on your specific appli- 
cations. Write for Booklet AP-601 giving 
complete technical information. 


NATIONAL SALES REPRESENTATIVES 
A. SCHULMAN, INC. 


AKRON 9, Ohio 

790 Talimadge Ave. 
HEmlock 4-4124 
BOSTON 16, Mass. 
738 Statler Bidg. 
Liberty 2-2717 
CHICAGO 45, Ill. 
2947-51 W. Touhy Ave. 
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NEW YORK 22, N.Y. 
460 Park Ave 

MUrray Hill 8-4774 


AVISUN 


Department 419 
1345 Chestnut Street 
Philadelphia 7, Pa. 
Phone: LOcust 8-5520 


“a trademark of AviSun Corp. 
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Expansion-joint tubing for big, tough jobs 
New AX Tubing by Anaconda is available in Bronze, Stainless Steel, and other 
metals and alloys—from 42” |.D. to 14” 1.0.—to handle axial and lateral movement. 


Need to compensate for contraction of piping suddenly cooled to minus 300°F by a 


large volume of liquefied gas? Want a bulkhead seal that “gives” with hull move- 
ment? Do you need a special assembly like that above, which handles an offset and 
a combination of lateral and axial movement? Wherever you need large diameter 
tubing to take care of movement shown in drawing at left, or simple offset, write: 
Anaconda Metal Hose, P.O. Box 791, Waterbury 20, Connecticut. In Canada: 


Anaconda American Brass Ltd., New Toronto, Ontario. sones L 


ANACONDA’ METAL HOSE 
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Unified structure similar to that used in automo- 
biles simplifies assembly of the Monte-Copter. Ex- 
ternal skin covering for all areas except the wing 
is vacuum-molded fiber glass. Internal fuselage 
is made largely of magnesium, in the form of cast- 
ings, extrusions, and sheet. Price: About $25,000 


O many enthusiastic proponents of VTOL 

aircraft, the ultimate goal is the introduc- 
tion of a family-car concept in air travel, While 
this situation has not as yet been realized, 
small VTOL vehicles are becoming more and 
more promising for a wide range of commer- 
cial and civilian applications. 

One of the latest machines to appear—it’s in 
the prototype stage at Monte-Copter Inc., 
Seattle, Wash.—features important state-of-the 
art advances which should help further the 
cause of “off-highway” motoring. 

The Monte-Copter is an amphibious heli- 
copter built around the cold-cycle, pressure-jet 
rotor system. Thrust to turn the rotor is pro- 
vided by air ejected at supersonic velocity 
through nozzles at the blade tips. The air 
supply is furnished by a gas-turbine engine 
mounted in the rear of the fuselage, with the 
tailpipe directed aft. The engine provides 
about 80 lb of horizontal thrust in flight, a 
factor that reduces thrust requirements of the 
rotor system by one-third. For taxiing on the 
ground (40 mph) or in water (10 mph), all 
air can be exhausted aft. 

For the potential Monte-Copter pilot, a sim- 
plified control system, unparalleled in VTOL 
design, makes the craft extremely attractive. 
The tip-driven rotor produces no noticeable 
torque or yawing tendency, so the usual tail 
rotor has been eliminated. A conventional air- 
craft rudder is used for directional control, with 
ailerons on the wing trailing edge co-ordinated 
to operate with the rudder pedals. 

Monte-Copter’s conventional stressed-alumi- 
num wing provides 25 per cent of the required 
lift during maximum forward speed. 
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From .Oilgear Application-Engineering Files 


HOW OILGEAR SYSTEMS IN KAISER ALUMINUM PLANTS 
AID DIRECT CHILL BILLET CASTING PRODUCTION 


USER: Kaiser Aluminum & Chemical Corporation 


PROBLEM: To supply direct chill billet casting plat- 
form power and control systems for production of a 
major portion of the 1,050,000,000 lb of aluminum 
consumed annually by domestic extruders. Direct 
chill billet quality — avoidance of internal cracking, 
homogeneity, grain structure fineness and orientation 
-— depends on a smooth, unvarying, precise platform 
feed rate, careful control of pouring speed and tem- 
perature, cooling rate, and other variables to prevent 
atmospheric oxidation and impurities. Up to 32 billet 


HOW IT WORKS: The oiigear 
Variable Displacement Pump 
(1) on “Power-Pak” (A) provides 
adjustable preset slow and fast 
speeds for raising and lower- 
ing casting platform (P). Oil- 
gear Variable Displacement 
Piston-type Precision Metering 
Pumps (2) are connected in 
series hydraulically between 
Oilgear Cylinder (C) and ‘“Pow- 
er-Pak” (A) Reservoir. Ram 
down-feed during casting is 


logs over 18 ft long are to be produced in a single cast. 
POWER AND CONTROL SYSTEM REQUIRE- 
MENTS: 1. Remote pushbutton control of all func- 
tions. 2. Rapid platform traverse up and down. 3. 
Infinite “down” feed rate selection — unvarying re- 
gardless of casting platform load increase; chatter- 
free — unaffected by off-balance platform loads. 4. 
“Fail-safe” — insuring completion of a cast in event 
of power failure. 5. Must be simple, and assure long, 
trouble-free, dependable service. 


Application-Engineered Fluid Power Systems 
For Direct Chill Casting Stations 


dependent upon control setting of the Secondary Metering Pump — 
remotely pushbutton-controlled to provide instant, precise, feed 
rate adjustment... indicated in ipm on a direct reading indicator. 
Oil, increasing in pressure as the billet load increases, flows from 
Cylinder (C) through sealed, “pressurized,” Primary Metering Pump 
— and then, at relatively constant low pressure, through the Second- 
ary Metering Pump to “Power-Pak” (A) Reservoir — providing an ex- 
tremely accurate casting feed rate regardiess of varying platform 
load. An automatic, Oilgear hydraulic control varies Primary Meter- 
ing Pump displacement to compensate for load variation and feed 
rate selected. ‘‘Fail-safe’’ operation is provided through Oilgear Valves. 


Above: Rapid traverse is used to raise the casting platform, 
bringing, in this case, the 6-in.-sq. by 18-ft billet logs out of the 
casting pit for identification with cast number at one of three 
direct chill casting stations at Kaiser Aluminum’s Chalmette, 
La., Works. Direct chill “molds” are clearly visible behind the 
“marker.” 


SOLUTION: Oilgear’s patented Feéd and Control System 
provides accurate volumetric metering of pressurized oil 
over a 200:1 pressure range, and a 100:1 feed range. 
Installations consist of an Oilgear Variable Displacement 
Pump direct-connected to an electric drive motor, two 
Oilgear Precision Variable Displacement Metering Pumps 
direct-connected to a double-end synchronous electric 
motor — all mounted on a custom-built reservoir base 
(A); and Oilgear piston- and ram-guided, chatter-free, 
Custom-Quality Cylinder (C); Oilgear Valves and Con- 
trols . . . all thoroughly, carefully Application-Engineered. 


USER REPORTS — “Where accumulating load on the 
platform varied oil pressure from 50 to 1500 psi, and 
the rate of metering was preset anywhere from 50 to max. 
cipm, there was no measurable change on the preset rate 
of casting feed during any portion of the stroke.” 

There has been NO major maintenance on these heavy- 
duty Oilgear Systems operating continuously in Kaiser 
Aluminum plants across the nation— some for over 7 
years — and still “going strong.” 


THIS PATENTED OILGEAR 

METHOD of precise meter- 

ing — and other accurate 

Oilgear Control Systems 

— have been applied to a 

wide range of applications in many industries where varying 
loads must not affect the speed of linear movement or hydraulic 
motor rotation. Carefully Application-Engineered Oilgear Sys- 
tems — also used extensively on extrusion presses . . . alumi- 
num foil laminating machines... stretching, forming, drawing 
and spinning presses...can-closing and filling machines... 
metal briquetting presses... ladle tilting, ingot manipulators, 
strippers, and scalpers — have all proved Oilgear equipment’s 
traditionally long life, prompting users to state — 


“for the lowest cost per year .. . it’s Oilgear!” 


For similar practical solutions to YOUR linear or rotary mo- 
tion problems, call the factory-trained Oilgear Application- 
Engineer in your vicinity. Or write, stating your specific 
requirements directly to... 


THE OILGEAR COMPANY 
Application-Engineered Fluid Power Systems 


1568 WEST PIERCE STREET * MILWAUKEE 4, WISCONSIN 
Phone: Mitchell 5-6715 ... Direct Distance Dialing Code 414 
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Waste-heat utilization 
jumps performance for 


Scuenectapy, N. Y.—A combina- 
tion thermionic-thermoelectric en- 
ergy converter now in the labora- 
tory may be the forerunner of “ex- 
otic” electrical generators that can 
produce practical quantities of pow- 
er. Waste heat rejected by the ther- 
mionic half of the unit is utilized 
by the thermoelectric device. Out- 
put and efficiency of the combina- 
tion are significantly higher than 
those of single-stage generators. 

Developed by General Electric’s 
Power Tube Dept., the experimental 
device provides optimum conditions 
for each stage: Thermionic conver- 
sion is most efficient at higher tem- 
peratures; thermoelectric genera- 
tors work best at relatively low 
temperatures. In the GE combina- 
tion, a production-type vacuum 
thermionic converter is sandwiched 
with a zinc-antimonide constantan 
thermoelectric generator. 

When operating at a cathode 
temperature of 875 C (well below 
design temperature), the thermi- 
onic converter produces 0.2 watt. 
When its exhaust heat activates the 
thermoelectric unit (350-C hot junc- 
tion,. 100-C heat sink), over-all 
power output increases to 0.54 watt. 

When the thermionic cathode is 
boosted to 1150 C (design tempera- 
ture), the thermionic converter pro- 
duces a minimum of one watt at 
about 2.5 per cent efficiency. With 
a cascaded thermoelectric generator, 
the power output of the combina- 
tion would be about 2 watts and 
efficiency about 6 per cent. 

- Early studies indicate efficiencies 
of 16 per cent or more may be at- 
tainable with vapor thermionic con- 
verters operating at 1325C. These 
converters would be cascaded with 
lead telluride thermoelecitic gen- 
erators (hot junction at 650 C, sink 
at about 75). Such temperatures 
would be available with solar, nu- 
clear, or chemical heat sources. 

After further development, the 
cascaded generator is expected to 
find uses in ships, submarines, and 
other fields where low-temperature 
sinks are easy to obtain. 


in Tandem 


Exotics 


Perched atop the tripod (at right), General Electric's cascaded converter produces 
twice as much power from a given amount of heat as either a thermionic or 
thermoelectric generator operated alone. Power from the thermionic unit (bottom 
of sandwich) runs the propeller; power from the thermoelectric generator is in- 
dicated by the instrument. 





SEPARATOR 


THERMOELECTRIC 
GENERATOR 





iy INSUL ATOR 


THERMIONIC 
CONVERTER 





mea Ye 
HEAT SOURCE 











Cross-sectional drawing shows important parts of the two-stage energy con- 
verter. The device, which can be held in the palm of a hand, now operates with 
twice the efficiency of either a thermionic converter or a thermoelectric generator, 
may eventually exceed 16 per cent. According to GE engineers, the thermionic- 
thermoelectric combination may make the ‘‘exotic’’ generators feasible for large- 
scale power production. 
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WELDED STEEL PRESSURE TUBING 


UNIFORMLY ROUND, DEPENDABLY SOUND—rea**™ shaped and assembled 


For every designer, the many thousands of miles of 
welded steel tubing in boilers, heat exchangers, 
evaporators and condensers throughout America 
prove these facts: welded steel tubing has depend- 
able strength (what pressures do you need?) .. . it is 
easily formed (are special shapes your problem?) .. . 
it is accurately concentric (will you use more drilled 
holes than a steam drum?) ... and has no hidden 
interior imperfections (the rolled steel from which 
welded tubing is made is sound and smooth). 

These are reassuring facts to count on, whatever 
your product where tubing is used. They mean 
easier fabrication at lower cost, together with com- 


plete dependability in performance on the job. 
Great design freedom is provided by the wide 
range of carbon and stainless grades at your com- 
mand in welded steel tubing. Write for data-filled 
Bulletin 8591—and for immediate information on 
your current requirements, call a quality welded 


tube producer. LC-603 


WELDED STEEL TUBE 
INSTITUTE, INC. 


1603L Hanna Building, Cleveland 15, Ohio 


Armco Steel Corp. « The Babcock & Wilcox Co., Tubular Products Div. « The Carpenter Steel Co., Alloy Tube Diy, * Clayton Mark & Co. « Damascus Tube Co. « Jones & Laughlin Steel oa 
Electricweld Tube Div. ¢ National Tube Div., United States Steel Corp. ¢ Ohio Seamless Tube Div. of Copperweld Steel Co. « Republic Steel Corp., Steel and Tubes Div. « Revere Copper ani 
Brass Inc., Rome Manufacturing Company Div. e Sawhill Tubular Products, Inc. ¢ Southeastern Metals Co. « The Standard Tube Co. « Superior Tube Co. « Trent Tube Co., Subs. Crucible 
Steel Co. of America « Union Steel Corp. « Van Huffe! Tube Corp. e Wall Tube & Metal Products Co. 


December 8, 1960 Circle 408 on Page 19 9 





ENGINEERING NEWS 





Pre-flight for Tiros II 


Strapped-down gyros and a controllable mag- 
netic field guided NASA’s second weather satel- 
lite into a near-perfect orbit and positioned it 
for clear picture-taking. Here’s how the build- 
ers ground checked this complex gear. 


Tiros II, America’s latest weather-eye-in-space satel- 
lite relies for guidance on control systems that 
weren’t even on the drawing boards when the first 
Sputnik was launched. Three tiny gyroscopes (each 
weighs 14 oz) piloted the huge Delta vehicle that 
carried the satellite to its station; now that it’s in 
orbit, a built-in magnetic field lets ground observers 
tilt Tiros to the best picture-taking angle. 

The three gyros, able to measure motion 3000 
times slower than the hour hand of a watch, were 
designed to sense even the slightest deviation in the 
Delta trajectory. Developed by Minneapolis-Honey- 
well Regulator Co., the gyros were fastened directly 
to the vehicle frame, rather than mounted on a com- 
plex gimballed platform. According to MH spokes- 
men, the “strapped-down” mounting is possible be- 
cause of engineering advances which cause the new 
gyros to react to a minute change in vehicle attitude. 
Advantages of the mounting include lighter weight, 
lower cost components, and greater instrument pay- 
loads. 

The camera-aiming system works against the 
earth’s magnetic field, rather than activating special 
propulsion devices, rocket motors, or compressed-gas 
jets. A controllable magnetic field is generated 
around the satellite itself. When this field is made 
to interact with the earth’s field, ground observers 
can tilt the craft to any desired attitude. The tech- 
nique, developed by Radio Corp. of America, re- 
sulted from analysis of unpredicted shift in attitude 
of the first Tiros satellite. 


Three tiny gyros 
mounted in this elec- 
tronic package guided 
Tiros II into orbit. Able 
to sense extremely small 
deviations from the 
planned trajectory, the 
package relayed infor- 
mation to the ground, 
enabled observers to 
make corrections on the 
Deita-vehicle course. 


m4 


Ground observers tilt Tiros Il to the best picture- 
taking attitude by activating its magnetic field. 
Forces set up by the interaction of this field with 
that of the earth counteract the unexpected gradual 
shift that was experienced with Tiros |. 


In developing the novel control technique, RCA engi- 
neers set up a large spherical test cage in which the 
satellite was rotated. Within the cage, they created 
a magnetic field and a solar environment that were 
very similar to what the vehicle would encounter 
when in orbit. Lights above and around the craft 
were used to test performance of the solar cells de- 
signed to provide power in space. 


MacuHine Desicn 





NEW DEPARTURE CASE HISTORY 


¢ 


Me. oat 

















NEW DEPARTURE BALL BEARINGS ARE USED IN 
TEMPEST’S REVOLUTIONARY NEW DRIVESHAFT! 


N/D Sales Engineers cooperated with Pontiac engineers in the development of 
specially designed ball bearing assemblies to support the 2-inch “bend” in the 
Tempest driveshaft. These unique assemblies are rubber insulated to dampen 
driveshaft vibrations .. . and feature N/D sealed and lubricated-for-life Sentri-Seal 
ball bearings. Press-fitted with the bearings are plastic lined steel shells for snug 
support of this propeller shaft assembly—proved in over three million miles of 
rugged testing. 





New Departure continues to help lead the way in advanced engineering for more 
reliable products in every line of industry and defense. For consultation or early 
design discussions on your ball bearing application, contact the N/D Two N/D ball bearing 
Sales Engineer nearest you, or call or write to New Departure, Division gy assemblies like this are 


¥ : : ithin “* 
of General Motors Corporation, Bristol, Connecticut. tocol wigs ore 


NEW DOE PAR TURE 


BALL BEARINGS - PROVED RELIABILITY YOU CAN BUILD AROUND 
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Free Turbine for a Skycrane 


JFTD-12, the new gas-turbine engine chosen to 
power Sikorsky's S-64 Skycrane helicopter, pro- 
vides a maximum of 4050 shaft horsepower. 
Now under development at Pratt & Whitney 
Aircraft Div., United Aircraft Corp., the versatile 
new engine will have ground and marine capa- 
bilities as well. Since it features a free-turbine 
drive (which extracts energy from the exhaust 
gases of the jet to provide power), the engine 
can provide high torques over a wide range of 
output-shaft speeds. An_ industrial model, 
called the FT-12, develops up to 3000 hp, 
weighs 1150 Ib (280 Ib more than the heli- 
copter engine). Prospective applications for the 
industrial version include primary and boost 
power for ships, high-pressure pumps and com- 
pressors, electric-power generation, and propul- 


sion for large ground vehicles. 


How to Handle Engineers 


New Yorx—A lively debate at the 
winter ASME meeting explored en- 
gineer-manager relations and how 
they can be improved. Speakers dif- 
fered on both the theory and the 
practice of handling people, but 
most agreed on the growing impor- 
tance of automation and computers 
in efficient management. 
Management is a long way from 
being a true science, experts admit. 
Many of today’s management prob- 
lems can be laid to blind use of in- 
dividual and social psychology in 
setting up management science, says 
Mr. L. Urwick, Urwick House, 
London. Problems with engineers 
seem to fall into this category, and 
two speakers summarized them this 
way: 
¢ Trouble in the research depart- 
ment, according to Harold K. Work, 
director, Engineering Foundation of 
United Engineering Trustees, comes 
in measuring results of research. 
Direct benefits from a_ particular 
project may not appear until many 
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years after it is completed. 

“In view of the scarcity of good 
research personnel,” Mr. Work con- 
tinued, “considerable attention is 
paid to creating a favorable re- 
search environment. This involves 
everything from providing adequate 
motivation and fostering a co-oper- 
ative attitude down to details of 
working and living conditions. 

e Another major problem, report- 
ed C. E. Paules, vice president (re- 
tired) Esso Research and Engineer- 
ing, involves “encouraging an ad- 
equate number of outstanding tech- 
nical men to remain in nonsuper- 
visory work and develop into true 
experts in particular technical fields. 

“Unfortunately, management (at 
first) gave increasing public recog- 
nition to supervisory appointments 

As a result, many excellent 
men, thoroughly interested in tech- 
nical work, requested supervisory 
assignments solely in order to re- 
ceive recognition. The assurance 
that they were being paid equally 
to their management counterparts 

. Was not enough. 


Engineers Joint Council 
Names Landis New Prexy 


New Yorx—James N. Landis, vice 
president, Bechtel Corp., is the new 
president of Engineers Joint Council. 
A past president and present council 
member of ASME, Landis succeeds 
Augustus B. Kinzel, vice president of 
Union Carbide, who headed EJC 
for the last year. 

Landis’ engineering career has 
been mainly in the power field. Af- 
ter a short stint as a mathematics 
instructor at the University of Mich- 
igan—where he received a BS De- 
gree in Mechanical Engineering in 
1922—he joined the Brooklyn Edi- 
son Co. where he remained until 
1936. He was with Consolidated 
Edison from 1936 to 1948, serving 
as head of contract control and in- 
spection and assistant mechanical 
engineer. Joining Bechtel in 1948 
as chief power engineer in charge 
of engineering design and layout of 
steam-power plants, he became vice 
president in 1953. 
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The New Torrington Heavy Duty Roller Bearing 


Key to Long Life... 
Roller Guidance Where It Counts! 


This sturdy flange-riding retainer in Torrington Heavy Duty Roller 
Bearings insures the highest degree of roller guidance where it’s 
most effective...at the roller ends along the pitch circle. You get 
outstanding service life through minimum internal friction, high 
roller stability and efficient lubrication. 

Controlled contour rollers prevent high end-stress concentrations. 
Careful heat treatment of the channel-shaped outer race insures 
high shock resistance. The Heavy Duty Roller Bearing has proved 
successful under unusual conditions of deflection or misalignment. 
Torrington Heavy Duty Roller Bearings are giving longer life in such. 
difficult applications as two-cycle engines, hydraulic pumps, oil- 
field equipment, sheaves and transmissions. For design and appli- 
cation assistance on the Heavy Duty Roller Bearing—and every basic 
type of anti-friction bearing—call your Torrington District Engineer. 


progress through precision 
























































END-GUIDED ROLLERS —sturdy re- 
tainer guides rollers at ends—at 
rolier pitch circle, reducing stress on 
retainer, assuring effective guidance 
and minimum internal friction. 


UNIFORM LOADING—Torrington 
controlled contour rollers eliminate 
stress concentration at roller ends. 
End-stress pattern of unrelieved cy- 
lindrical rollers is shown in black 
outline. Area in gray shows uniform 
loading over entire contact length of 
Torrington rollers. 


AMPLE LUBRICANT STORAGE AREA 
is provided by the retainer design, 
which also allows unrestricted flow 
of lubricant within the bearing. 





TORRINGTON BEARINGS 





THE TORRINGTON COMPANY 


December 8, 1960 Circle 410 on Page 19 


South Bend 21, Indiana * Torrington, Conn. 
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New Angle on Honeycomb: 


Epcewoop, Mp.—A cross-laminated 
aluminum-foil core with “no weak 
planes” promises to expand de- 
sign application of sandwich panels. 
The new core, called Trussgrid, 
combines the advantages of ordi- 
nary honeycomb with the volume 
stability of foamed aluminum, ac- 
cording to the developer, General 
Grid Corp. 

Performance claims are impres- 
sive: Under a crushing load, Truss- 
grid exhibits twenty-five times the 
strength of regular honeycomb 
(equal densities and load perpen- 
dicular to honeycomb-cell axis). 
Core-delamination strength exceeds 
requirements of MIL-C-7438C by a 
factor of 10 to 20; shear strengths 
in longitudinal and transverse di- 
rections are also higher than the 
specification 

Because corrugations of foil layers 
cross at 90-degree angles, Truss- 
grid forms a naturally vented panel. 
This suits it for use in boundary- 
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layer control applications, for in- 
ternal fuel storage, and opens new 
potentials in the design of cooled 
or heated sandwich _ structures. 
Venting also allows bonding with 
all types of adhesives without dan- 
ger of separation by curing-cycle 
gas pressures. 

According to General Grid, the 
new material has superior machin- 


4 
Density (ib per cu ft) 


Strength of the Trussgrid core in x and y 
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Cross-Laminated Cores 


ing characteristics. Since it has con- 
siderable strength in all three 
planes, it can easily be cut to size 
and shape without reinforcement 
with ice, wax, or resins. It can be 
roll formed to curvature and does 
not exhibit the anti-elastic behavior 
of conventional honeycomb. 
While evaluation of Trussgrid 
properties is still in progress, pre- 
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Cornpressive Strength 


Compressive Strength (psi) 
s a) 
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Density (lb per cu ft) 


directions (plot, right) permit application 


of high bonding pressures during mounting of edges and inserts. 
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liminary tests show the following 
comparisoa with regular type 5052 
alloy honeycomb: 
e Density (lb per cu ft) closely 
approximates that of honeycomb for 
equal foil thickness and cell size 
twice the corrugation height. 
e Under edgewise compression of 
a core slice, Trussgrid is 10 to 30 
times as strong as regular hexagonal 
core. 
e Isotropic characteristics permit 
use where loads cannot be held 
parallel to cell axes of honeycomb. 
Currently available in aluminum, 
the core can be made of any sheet 
material. Standard 1% in. thick 
sheets measure 96 to 98 in. long, 
12 to 12.5 in. wide. Densities run 
from 4.5 to 8.1 lb per cu ft, de- 
pending on foil thickness and cor- 
rugation height. 


Pay Continues Upward Trend 
For Engineering Teachers 


New Yorx—Average professional in- 
come of engineering teachers has 
increased by 14.7 per cent in the past 
two years, according to a report by 
the Engineering Manpower Com- 
mission of Engineers Joint Council. 
The survey covers more than 5000 
engineering teachers, or more than 
half the nation’s total. 

Teaching salary accounts for 77.5 
per cent of the average teacher’s in- 
come, the remainder being derived 
from outside professional work such 
as consulting and research. Since 
the survey was first made in 1956, 
average basic teaching salaries have 
risen 31.1 per cent, while income 
from “outside sources” has risen 11.3 
per cent. 

In actual dollars, today’s average 
salary for engineering teachers in 
American colleges is $8534. It is 
supplemented by an average of 
$2479 from outside professional in- 
come. 

Other statistics compiled by EJC 
show that salaries increase with age, 
academic rank, and type of degree; 
the median teaching salary for in- 
structors is $5380, and that for full 
professors averages $10,500. 

The report is part of a more com- 
prehensive survey of professional in- 
come for all engineers, scheduled 
for publication by the Commission 
later this year. 
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In a typical application of the POST Diazo Materials Selector Chart, a 
draftsman, supervisor and reproduction specialist solve a special print-making 


problem in short order. 


Solve unusual 
reproduction problems 
with new Diazo 
Selector Chart 


Keeping up with rapid developments 
in graphic reproduction and com- 
munication techniques is a difficult 
job these days, even for the experts. 

From the engineer’s and drafts- 
man’s point of view, it’s largely a 
matter of sorting out the specific 
information which helps him do a 
better job. 

The new Post Diazo Materials 
Selector Chart does just that—pro- 
vides a condensed, tabular reference 
piece that helps you anticipate the 
ideal diazotype prints for various 
needs before they occur. This con- 
venient chart gives brief informa- 
tion on sensitized papers, interme- 
diates and specialties in terse ‘‘ what, 
when, why and where” style. 

If you’re concerned, for instance. 
with print distribution to different 
departments, units or groups, then 
prints on a variety of colored stocks 
might be the answer. 


Increasing print production from 
diazo equipment with a lower-power 
light source . . . making legible 
prints from worn old tracings .. . 
even making copies from an opaque 
print .. . all can be handled by use 
of new Post 206M-14, a fast, extra- 
sensitive whiteprint paper. 

Suppose a design conference calls 
for a poster, actual size, made from 
a large engineering drawing, rigid 
enough for display, tough enough 
for extreme handling and on-the- 
spot sketches? Post diazo-sensitized 
cardstock in 32 or 50 lb. weight can 
turn the trick on standard reproduc- 
tion equipment, ammonia process or 
semi-moist. For many more helpful 
solutions to similar situations, ask 
for your personal file-size copy, of 
the Post Selector Chart, available 
from your Post dealer or Frederick 
Post Company, 3652 North Avon- 
dale Avenue, Chicago 18, Illinois. 


SENSITIZED PAPERS & CLOTHS @ TRACING & DRAWING MEDIUMS ® DRAWING INSTRUMENTS & SLIDE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES @ FIELD EQUIPMENT & DRAFTING FURNITURE 
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BETTER GEARS by making mountains out of molehills 


thorougly qualified for high level perform- 


This optical comparator is doing just that. 
The threads on the pinion in the foreground 
are magnified 31.25 times on the calibrated 
screen for intensely accurate inspection. 


* This is one of many details of gear manu- 
facture and inspection that have won Double 
Diamond gears their reputation as gears 


ance in any application for which you buy 
them. 


Our sales representatives are engineers and 
gear designers—ready to tackle a gear assign- 
ment at any stage of its development. When 
may one call on you? Just write or phone. 


AUTOMOTIVE GEAR DIVISION 


MANUFACTURING 


RICHMOND, INDIANA 


GEARS FOR AUTOMOTIVE, FARM EQUIPMENT ANDO GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 
Circle 412 on Page 19 
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Editorial and Advertising content classified by subject and listed by page num- 


ber for convenience when studying specific design problems. 


For further 


information on subjects advertised, refer to advertisement and circle Item Num- 


ber on a Yellow Card—following page. 





Actuators, Edit. 249 

Adhesives, Adv. 87 

Airplanes, Edit. 41 

Aluminum and alloys, Adv. 113 
Axles, Adv. 115 


Balls, Adv. 240 
a Edit. 236 


Bearing 
ball,“ 11, 100, 132, 230, 258, 259, 


miniature, Adv. 

roller, Edit. 232; "hie 13, 193, 258, 259, 
306 

sleeve, Adv. inside front cover, 261, 278, 


293 
Bellows, Edit. 147 
Belts, transmission, Adv. 56 
Beryllium and alloys, Adv. 195 
Bimetals, Adv. 262 
Blowers, Edit. 240; Adv. 256 
Brakes, Edit. 242, 283, 286; Adv. 202, 215 
Brass (see Copper and alloys) 
Brazing alloys, Adv. 130 
Bronze (see Copper and alloys) 
Brushes, commutator, Adv. 235 
Bushings, ball, Adv. 237 


Carbides, cemented, Adv. 77, 272 
Castings, 
centrifugal, Adv. 216 
die, Adv. 299 
ductile-iron, Adv. 209 
investment, Adv. 218 
iron, Adv. 209 
malleable iron, Adv. 74, 75 
nonferrous, Adv. 285, 292 
Ceramics, Edit. 265 
Chain, transmission, Adv. 291 
Clamps, Edit. 260 
Clutches, Edit. 169, 264, 283, 286; Adv. 
116, 117, 121, 202, 215, 222, 248, 294 
Coatings, 
decorative, Adv. 126 
dispersion, Edit. 15] 
protective, Adv. 69, 126 
Compressors, Edit. 42; Adv. 
Connectors, electric, Edit. ose 264; Adv. 
294 


Control systems, hydraulic, Adv. 46, 254 


Controls, 
electric, Edit. 232 
hydraulic, Adv. 298 
mechanical, Adv. 198, 301 
pneumatic, Adv. 118 
Converters, Adv. 210 
Copper and alloys, Adv. 63, 292, 300 
Counters, Edit. 234, 249, 265; Adv. 208 
Couplers, rod end, Adv. 299 
Couplings, 
fluid flow, Edit. 237 
shaft, Edit. 251, 284, 287; Adv. 50, 200, 
266, 268, 275 
Cylinders, 
hydraulic, Adv. 27, 49, 76, 223, 238 
pneumatic, Edit. 288; Adv. 27, 291 


Drafting equipment, Edit. 272, 273, 275; 
Adv. 15, 71, 107, 129, 201, 243, 248, 
275, 295, 296, 297 

Drafting techniques, Edit. 167, 188 

a ee speed, Edit. 256; Adv. 
35, 65, 66, 67, 246, 247 


Electric equipment (see specific type) 

Electronic equipment, Edit. 262; Adv. 62 

Engineering department (see Management 
or Drafting) 

Engineers, Edit. 22 

Engines, Adv. 244 


Facilities, general, Adv. 252 
Fasteners, 
bolts, —_ screws, Edit. 254; Adv. 98, 
279, 2% 
insert, ped 265, 27 
nuts, Edit. 241; ie 64, 86, 95, 98, 138, 
231, 270, 301 
pin, Adv. 203, 289, 293 
quick operating, Edit. 245; Adv. 120, 
138, 289, 298 
retaining rings, Adv. 200, 225 
rivet, Edit. 238; Adv. 86, 251 
Feeders, parts, Edit. 148 
Felt, Adv. 226, 294 
Fiber, Adv. 94, 224, 225 
Filters, Edit. 252; Adv. 60, 61 


Finishes (see Coatings) 

Fittings, pipe, tube, and hose, Edit. 239; 
Adv. 43, 99, 214, 296 

Forgings, Adv. 124, 221 

Forming, Adv. 297 

Friction materials, Adv. 21, 207 


Gages (see also Instruments) 
pressure, Adv. 

Gaskets, Adv. 80, 267 

Gears, Edit. = Adv. 16, 78, 79, 280, 


> 
Generators, electric, Edit. 202 


Heaters, Adv. 199 

Helicopters, Edit. 44 

Hose, metallic, Adv. 5, 68, 93 
Hydraulic equipment (see specific type) 
eo fluid, Edit. 181; Adv. 57, 58 


Instruments, Edit. 148, 150, 168, 171, 274; 
Adv. 131, 291, 297 


Jacks, worm gear, Adv. 206 
Knobs, Edit. 268 
Lubricants, Adv. 59, 69 


Mechanism design, Edit. 174 
Meetings, Edit. 47 
Metals (see specific type) 
Metalworking equipment, Adv. 88 
Moment of inertia, Edit. 189 
Motors (electric) 
fractional and integral hp, Edit. 46; 
Adv. 72, 84, 106, 136, 250, 277, 292 
gearmotors, Adv. 134, 247, 250 
subfractional hp, Edit. 232; Adv. 106, 
205, 228, 229 
Motors, hydraulic, Adv. 47, 97, 227 
Mountings, vibration and shock, Adv. 241 


Nameplates, Edit. 266 


MACHINE DESIGN is indexed in the Applied Science & Technology index and the Engineering Index, available in libraries, generally. 
Microfilm copies are available from University Microfilms, 313 N. First St., Ann Arbor, Mich. 
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SUBJECT INDEX (continued) 





Packaging pilot, Edit. 24 
Packings, Adv. 197, mg son cover 
Perforated metals, Adv. 2 
Pictorial drawings, Edit, "54 
Pillow blocks, Adv. 112 
Pipe, Adv. 43 
Plastics, Edit. 241, 245; Adv. 37, 38, 39, 40, 
105, 137, 242, 288 
laminates, Adv. 94, 104 
ee, Adv. 2, 37, 137 
neumatic equipment (see ‘ ecific t 
Power supplies, Edit. oft 3 ad 
Pulleys (see also Sheaves), 7m 112 
Pumps, 
hydraulic, Edit. 146, 248, 260, 263, 287; 
Adv. 81, 96, 97, 108, 213, 227, 240, 
264, 274, 300, 305 


pneumatic, Adv. 48 


for More Information... 


CIRCLE ITEM NUMBERS—Throughout the magazine, each advertise- 
ment carries an item Number for use in requesting further information. 
All product descriptions, announcements and Helpful Literature items are 
also numbered, and for greater convenience are indexed below by Item 
Numbers. 


EDITORIAL CLIPSHEETS—So you won't have to “clip” this issue, 
we'll be glad to send a personal copy of any article as long as the 
supply lasts. Just fill in the page number and title of article in the 
place provided on the Yellow Card. 


Recorders, Edit. 170, 270 
Reducers, speed, Adv. 260, inside back 


Relays, Edit, 262; Adv. 103, 125, 236, 230 Index to New Parts & Helpful Literature 


Resistors, Edit. 248; Adv. 91, 125 
Rheostats, Adv. 90, 91, soy BY ITEM NUMBERS 








Rotary joints, Adv. 127 
Rubber, Adv. 89, 281 


Screws, power, Adv. 276 
Seals, Edit. 234, 283; Adv. 111, 197, 219, 
220, 267, 287, back cover 
mechanical, Adv. 263, 267 
Servo, 7 91 Edit. 194 
Shafts, Adv. 115 
flexible, Adv. 110, 282 
Sheaves (see also Pulleys), Adv. 301 
Silicones, Adv. 24 3 287 
Slip rings, Adv. 2! 
Springs, Adv. 6 
Steel, Adv. 51, 52, 53, 54, 55, 82, 83, 123 
heat treatment, Edit. 16 
stainless, Adv. 44, 45 
strip, Adv. 135 
Switches, Edit. 242, 244, 247, 251; Adv. 
50, 109, 114, 233 
Systems, hydraulic, Adv. 7 


‘ape, Adv. 292 

Teneinale Edit. 247 

Thermometers, Adv. 269 

Thermostats, Edit. 253; Adv. 119, 289 
Tilted rotating discs, Edit. 184 

Timers, Edit. 254, 268; Adv. 217, 253, 298 
Training gy Edit. 140 
Transducers, Edit. 269 


Transmissions, adjustable speed, Edit, 149; 


Adv. 295 
Tubing, Adv. 5, 9, 122, 123, 255, 266 


Universal joints, Adv. 
Unions, Edit. 32 


Valves, 
hydraulic, Edit. be 243, 253, 286, 2 
Adv. ah 33, 70, 92, 101, 133, 211, 2 
223, 301 
pneumatic, Edit. 266; Adv. 1, 33, 
73, 118, 286, 295 


Washers, Edit. 235 

Welding, Adv. 30, 31, 128 

Wire and wire products, Edit. 237 
Wood, Adv. 204 


18 








HELPFUL LITERATURE— descriptions start on page 218 


ITEM 


Speed Reducer 

Clamps and CouplingS ......-.+s+e0s 
Pressure Switches veh 6 enes'eeOn@e 
Precision Gears 

Glass-Steel Material an 
Wire-Wound Potentiometers 
Miniature Lamps 

Gear Pumps 

Electronic, Electrical Products 
Microwave Tube File .........++++ 
Industrial Hose 

Lock Nuts 

Pump Controls pees 04 ee Hue ees 
Cast-Tooth Sprockets .... 

Adhesives Selection 

Induction Motors .... 

Cold-Headed Fasteners 

Hose Fittings 

Universal Connectors 

Fluid Motors 

DC Power Supplies ss 
Clutches and Brakes .... 

Cap Screws eneeee 

Torque Actuator -s 
Adjustable-Speed Drive 

Heavy-Duty Transmissions 


ITEM 
NUMBER 


Magnetic Drives 

Synchros and Resolvers .........-++++ 
Tachometers 

Tube Fittings 

Custom Gears 

Ball Valve 

Induction Motors 

Miniature Blowers 
Subminiature Switch 

Shaft, Flange-Mounted Drives 
Porous-Metal 

Belting 

Gear Reducer Selector 
Multiple-Speed Drives 
Self-Adhesive Materials 
Hydraulic Gear Pump 
Pressure Gages 

Metal Spherical Powders 
Solenoid Selection Slide 
Permanent Magnets 

Plastic Moldings ........... 
Pneumatic Controllers. 

Relief Valves ..... (xaos ac 
Magnetic Reed Switches 
Accelerometers 

Plastic Lenses 


NEW PARTS & ENGINEERING EQUIPMENT —¢escriptions start on page 232 


ITEM 
NUMBER 


Geneva Drives 

Photoelectric Control 

Instrument Motor 

Decorative Material ...... 
Cam Follower Bearings 

O-Ring Seals ... es 
Turns-Counting Dial yee 
Sealing and rpeeaenatited W: asher 
Pinch Valve .. 00 os ° 
Nickel-C admium B: ittery ouedines 
Aluminum-Coated Steel Wire .... 
Fluid Coupling ere bho 
Blind Fastener 

Hose Fittings 

Precision Gears ‘ 
Photoconductive Cell 
Dual-Outlet Blower 

Casting Resins 

Screw Nut : 

Pushbutton Switch 

Clutch-Brake Unit .... 
Flow-Divider Valve .... 

Power Supplies ... 

Selector Switches 

Vinyl-Chloride Resin 

Container Latch 

Snap Switch PETETT TTT TT 
Quick-Connect Terminal .... 
Base Paper .... rer 
Sheet-Steel Boxes ivweee 
Carbon Film Resistor eons 

Gear Pumps 

Electric Counters 

Rotary Actuators .... 


ITEM 
NUMBER 


Flexible Coupling ..........ssee++++0+ 787 
Pressure Switch ..........eseeeeeees 188 
Magnetic Line Strainers Neen ese hen ee 
Temperature Control 790 
Ball Valves 791 
et” rr errr er. 
Electronic Timer ......... 793 
Variable-Speed Drive ............+..+. 794 
Rack and Panel Connector .......... 795 
Positioning Control ouveve Se 
ee errr se 797 
Hydraulic Pumps . Sek sane inh cceey ee 
Latching Relay ..... ove? seenca'er kee 
DEAS TRUDI ocicc ccvvcvsccevcnace Gee 
Centerline-Movnt Pump 

Stationary Magnet Clutch 

Printed-Circuit Connector 

Aluminum-Oxide Ceramic 

Digital Counter ..cccccccsccccseccsece 
Metering Valve ... eave neunes 
Nameplate, Emblem ‘Stock 

Cam Timer 

Knobs 

Tape Kits ery ree 

Strain-Gage Transducer 

X-Y Recorder 

Temperature Chamber 

Photocopier 

Engineering Desk 

DC Power Supply 

Strain-Gage Indicator .............4+. 

Dry Developer . rere 
Erasable Sepia Intermediate 
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New (Armstrong technical manual 
on resilient clutch facings 


Here’s a manual of technical data that will help @ Many other aspects of clutch design, 
you improve clutch design and performance. All performance, and facing materials 
the information in this 48-page booklet was de- 

veloped through engineering studies conducted at 

the Armstrong Research and Development Cen- 

ter. Case histories describing how clutches were Armstrong Cork Company 

altered to improve performance or lengthen serv- Industrial Division 

ice life in specific applications are included. And ne 8 


- Lancaster, Pennsylvania 
there are detailed discussions of and _ technical ‘ 
data on: Gentlemen: Please send me a free 
. copy of your new booklet, 
@ Coefficient of Friction “Resilient Friction Materials." 


@® Frictional Stability 

@ Engagement Pressure 
@ Operating Temperature 
@® Fade 

@ Facing Density —* 
@ Clutch Chatter he. 


Company 
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“rushing"—-industry style 


In the future, help-wanted ads for engineering professionals will read like 
today’s ads for college professors, says Prof. Frederick Harbison, Princeton 
University. Assurances of campus-like communities, stimulating colleagues, 
and sabbatical leaves will be forced by stiffer competition for creative scien- 
tists, engineers, and managers. Professor Harbison also notes that, contrary 
to Parkinson’s Law, bureaucratic expansion or “empire building” is only a 
minor factor in growth of a work force. Administrators, managers, engineers, 
scientists, and other high-level functionairies are bound to multiply in any 
dynamic and progressive organization. 


information indigestion 


The flood of technical information that threatens to engulf engineers can- 
not be handled by computers, data-processing machinery, and the like, caution 
G. S. Simpson, Jr. and J. W. Murdock, Battelle Memorial Institute. The tech- 
nique skirts the most important element in any information system—the user. 
All a machine can do is provide abstracts and copies of articles; the library 
searcher must still take on the horrendous task of eliminating out-of-date, in- 
applicable, and redundant information. Computer techniques would load 
the searcher with a “needle in the haystack” situation, hide significant in- 
formation in the millions of articles he would have to digest. Engineers must 
find another way out of their too-much-information dilemma. 


molten-metal simulator 


Better castings should result from a Franklin Institute research project spon- 
sored by the American Foundrymen’s Society. Object of the study is to find 
out how heat flows from molten metals during casting. According to AFS 
officials, first step will be to evolve an accurate, efficient method of simulating 
dynamic behavior of flowing metals. Once techniques are developed, heat 
losses and temperature drops that occur during pouring can be predicted. 


take-home notes 


Thirty-two per cent of the companies replying to a recent American Man- 
agement Association survey report they pay salaried professionals for over- 
time work. Straight time was the compensation most often used, but time- 
and-a-half and a two-rate system (time-and-a-half up to a certain salary 
level, straight time or less above that level) are also popular. Only one per 
cent of the returns mention an equal-time-off system, primarily because this 
arrangement does not relieve work loads. One fact clearly stood out in the 
data: Larger companies are more generous with overtime compensation. 





sharp note on powdered metals 


Newest application for powdered metals is in the cutting of other metals. 
A cutting tool developed by Ferro Powdered Metals Inc., Salem, Ind., does 
the job. Made of copper-infiltrated powdered iron, the tool boasts a life up 
to five times normal. Grain structure of the iron permits it to absorb vibra- 
tions which cause premature deterioration in conventional materials. The 
infiltrated copper conducts heat from the cutting edge, extending effective 
life even further. 


PACE quickens at Northrop 


Industry could profitably spend as much money and effort on increasing 
management know-how as it does on technical research and development. 
This is from R. R. Nolan, general manager of Northrop’s Norair Div., who 
notes that too few companies give serious consideration to “human research.” 
Northrop is pioneering in this field with PACE (Performance and Cost Evalu- 
ation), a program of industrial measurement. PACE, which is essentially a 
statistical method of measuring group effectiveness, relies on group-effort rat- 
ings by observers, tips off problem areas to managers. 


next step for the “exotics” 


Now that unconventional power sources (fuel cells, thermoelectric and ther- 
mionic generators) are becoming practical, the Navy is sponsoring a “phase- 
two” research project at General Electric Co. Object will be to pin down 
best methods of controlling the devices. While development of the “exotic” 
dc supplies has been rapid, it’s been relatively independent of advances in 
static conversion and regulation equipment. For the first time, GE scientists 
will attempt to design components for optimized power systems. Power gen- 
eration and control techniques will be reviewed, compared, and analyzed; in- 
trinsic characteristics of the generators and methods of handling output power 
will also be studied. 


integrated specialists—key to materials progress 


Backed with NASA funds, Rensselaer Polytechnic Institute will set up an 
interdisciplinary (physics, mechanical engineering, chemistry, etc.) materials- 
research program. According to RPI faculty members, the program will 
turn out large numbers of engineers who are qualified to develop materials 
which were considered “impossible” a few years ago. Many material prob- 
lems are aggravated by effects of specialization among technical men. By 
attacking these specialization problems at the research level, the new approach 
will provide a technique that can’t be duplicated by other methods. 





1. Cameras 

2. Strobe lights 
3. Simulator 

4. Reference grid 





o-ordinates for Pilot Packaging 


J. W. CHAFFEE 


Human Factors Laboratory 


Convair (Fort Worth) Div., General Dynamics Corp. 


HE measure of a man—anthro- 

pomctrically speaking—becomes 
critical design data when he is to 
be “packaged” for ejection from 
high-performance aircraft. Crew-sta- 
tion specialists strive to encapsulate 
a pilot with reasonable comfort, ade- 
quate work space, and hold him 
clear of fast-moving actuating mech- 
anisms. Where speeds are super- 
sonic, they must give him positive 
protection from the bear-trap action 
of closing shells. 


24 


Convair human-factors engineers, 
laying down requirements for in- 
terior layout of the B-58 capsule, 
found no shortage of conventional 
anthropometric data. Unfortunately, 
such standardized dimensions—in- 
cluding body length, breadth, and 
diameter—described the military 
aviator in the traditional rigid pos- 
ture, one completely unrepresenta- 
tive of his position when he is “fold- 
ed up” for ejection. 

To fill the human-measurement 


gap, Convair specialists, borrowed 
and modified an aerial-mapping 
technique called photogrammetry. 
But instead of using simultaneously 
exposed negatives for drawing topo- 
graphic contours, they analyzed top, 
side, and front photos for computing 
precise three-dimensional co-ordi- 
nates of a pilot’s feet, knees, hips, 
shoulders, elbows, hands, and head. 
Posed in a capsule simulator, typi- 
cal-size Air Force aviators were ac- 
curately dimensioned for both ejec- 
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Designing “elbow room” for 
flight crews poses a difficult 
workspace problem for 
human - factors specialists: 
Crewmen and capsules must 
stand ready for possible 
split-second ejection. Bor- 
rowing an aerial-mapping 
technique, Convair converts 
three-view pilot photos (be- 
low) to precise “spatial” 
portraits (right). 
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PILOT PACKAGING 





tion and “fly-down” modes. 
Equipment is simple and _ inex- 
pensive when compared with that 
necessary for aerial photography. It 
consists of three 8 in. by 10 in. 
studio-type cameras, fitted with long- 
focus, flat-field process lenses, Illu- 
mination comes from eight 100 watt- 
per-sec stroboscopic flash units syn- 
chronized with the camera shutters. 
The method produces sets of si- 
multanecously exposed negatives of 
the test subject, reference marks, and 
a simulated body support. 
Negatives are often measured di- 
rectly without enlargement using 
stee] rules graduated in 0.01 in. di- 
visions or, in the case of involved 
studies in which many measure- 
ments are taken, with automatic de- 
vices such as the Benson-Lehner 
X-Y Oscillograph Reader (“Oscar’’). 





Pilot packaging is accomplished in three 
easy steps with data on body positions 
throughout the ejection cycle. Convair 
simulator (above, left) maneuvers pilot 


From the negatives, direct ana- 
logs of x, y, and z spatial co-ordi- 
nates are obtained. All anatomical 
features, together with the usual 
body depths, breadths, and lengths 
of interest, are located in this way, 
and the analog dimensions are sub- 
stituted in simple equations for the 
optical geometry of the recording 
system. From ‘hese, very accurate 
full-size readings are readily deter- 
mined that are virtually free from 
parallax error. 

When negatives are read on the 
Oscar, its output may be fed as di- 
rect input into high-speed electronic 
computers to give the transformed 
measurements. Alternatively, re- 
sults may be accumulated for subse- 


through the motions for a film record. 


quent statistical analysis. 

An obvious advantage of this tech- 
nique—which has been called “an- 
thropometric photogrammetry” — is 
that a permanent record is provided 
by the negatives. Several design 
studies may easily be performed on 
a single series of negatives. This 
effects considerable savings in data- 
gathering costs. 

The technique was recently used 
to establish minimum internal space 
requirements for the B-58 escape 
capsule. Several positions of the 


Power for a Countdown 


Self-sufficient auxiliary power units 
will be shipped to remote regions for 
work in Project Mercury. The gas- 
turbine-driven 30 kva alternators will 
feed power needed to check out elec- 
tronic equipment aboard aircraft in- 
volved in the project. Built by Solar 
Aircraft Co., San Diego, Calif., the 
50-hp power unit weighs 360 Ib. 


body were studied representative of 
attitudes assumed by the pilot dur- 
ing emergency procedures and air- 
craft abandonment. Data describing 
body clearance and limb positions 
were obtained and treated statistical- 
ly to establish design requirements. 

In addition to measuring body 
size and workspace requirements, it 
is planned to use this technique in 
the investigation of the muscular 
output of human operators in rela- 
tion to body size and, more particu- 
larly, body geometry. 
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Atom-Blast Simulator 
Checks Electronic Components 


Split-Second Gamma Burst 
Produced by High-Speed Electrons 


Cutver Crry, Cauir.—Gamma ra- 
diation similar to that from an 
atomic bomb is being used to “flash 
test” missile electronic systems in 
the laboratory, 

The radiation is being produced 
by a “linac” (linear accelerator) 
built for the Army by Hughes Air- 
craft Co. and now in operation at 
White Sands Missile Range, N. Mex. 
It is capable of producing a single, 
high-intensity pulse of about 10° 
volts for 14 microsecond. 

Compared to the nuclear reactor 
it imitates for a split-second of time, 
the linac is small—it occupies a few 
cabinets. Nothing visible occurs 
during its operation, except what 
appears on the instrument display 
panels. 

The accelerator has three basic 
parts—two 5 million watt klystron 
tubes, and an electron gun. The 
klystron tubes inject microwave en- 
ergy into the high vacuum of the 
30-in. accelerator tube. Then elec- 
trons are fired which ride the waves, 
picking up speed as they travel. In 
this way the beam gains about 10 
million volts in the 24% ft long 
accelerator tube. When the elec- 
trons exit, they strike a target of 
heavy metal such as tungsten. This 
bombardment generates a gamma 
radiation, similar to that from an 
atomic explosion, in which the mis- 
sile components are tested. 


Fired through lucite disc en route to 
tungsten target, electrons produce a 
‘fracture line’’ effect. 
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EXCLUSIVE WITH CARTER! 


ROD SCRAPER PLUS 
ROD WIPER AS STANDARD 


J.1.C.Interchangeable SaJuarcuine Series features a Metal Rod 
Scraper plus a Rod Wiper in a quick change Cartridge — Double 
protection against chips, dirt, damage. Unitized cartridge rod 
bearing ... easy removal and replacement... no cylinder dis- 
assembly necessary! 


sLJ uaretine 2000-3000 PSI HYDRAULIC 


@ 1%" to 12” bore @ True cushion-automatic concentric alignment 
© 100% JiC interchangeable ¢ Positive piston locknut design 
@ Delivery from stock! 


THE COMPLETE LINE 


CARTER FLUID POWE 


ROUNDLINE AIR- HYDRAULIC 





@ Space saving designs! @ Spring loaded “V" packing on 
Light weight! rod end gland. 
@ Full 1 to 1 Meehanite cartridge 


rod bearing. ® Key type stainless steel locking 
@ Precision honed heavy wall ring. Allows 360° orientation 
tubing—6 to 1 safety factor. of pipe ports. 


ROTA RY. TORQUE ACTUATOR 
PNEUMATIC-HYDRAULIC 
@ New design opportunities 
® To 370° rotation as standard 
@ Safe, powerful torque 
@ Air, oil, gas, water operation 


@ Zero leakage 


STANDARD ROTATIONS 
0-100° 0-280° 
0-190° 0-370° 








IMMEDIATE DELIVERY ON ALL STANDARD CYLINDERS AND ACTUATORS 


SEND Ot master CARTER 
‘a 


Complete bound file. Air and 
hydraulic cylinders. Rotaries 
clamp cylinders, air valves, and 
the new sCJuarewine Complete 
details and prices. SEND TODAY 
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First American sunroof is Stude- 
baker’s Lark Skytop. A sliding 
vinyl top is available on all 
1961 sedan and hardtop models. 


Five-pound transistorized _ track-walker 
finds flaws in rails and reports them to 
the operator by means of an audible sig- 
nal. Depth of the flaw is indicated by a 
meter. in the handle of the instrument. 
The Audigage rail flaw detector is built 
by Branson Ultrasonic Corp. 


Four rotating legs enable the 
amphibious Go-Devil to roll 
over sizable obstacles. It can 
also climb 7-ft high banks, 
wade in shallow streams, and 
cruise in deep water. Chassis is 
in two pieces, with a hinge in 
the middle to allow turning. 
The vehicle is made by Wagner 
Tractor Co.; tires, by Goodyear. 





NEERING 


WJ 


PICTURE REPORT 


Extremes of heat and cold en- 
countered by satellites and 
spacecraft will be duplicated in 
a simulator being built by Lock- 
heed Missiles and Space Div. 
at Sunnyvale, Calif. Tests are 
to be conducted under “near- 
orbital” conditions. Quartz 
lamps will provide up to 1000 
Btu of heat per sq ft per hour, 
and liquid nitrogen will cool 
the chamber to —320F. 


Fiber glass goes to sea in the largest yacht of this 
material ever made. The Mercer 44, designed by 
naval architects Tripp & Campbell and built by 
Mercer Reinforced Plastic Corp., is 44 ft long and 
has an II-ft, 9-in. beam. Hull, deck, deck cabin, 
cockpit, and centerboard housing are all molded 
of reinforced polyester. A bronze stock is molded 
in the rudder. Flush decks and the absence of 
framing makes the Mercer 44 more roomy than a 
comparable wooden boat. 


Clear x-rays of steel structures over a foot thick will be made in 
minutes with a powerful linear accelerator being built for A. O. Smith 
Corp. by High Voltage Engineering Corp. Linac produces x-rays by 
firing high-energy electrons in a straight line down an evacuated 
tube; radio waves accelerate the electrons to almost the speed of light. 
At the end of the tube, electrons strike a tungsten target, producing 
the x-rays at 6000 roentgens per minute. 
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Santa’s red-nosed re ’ deer leads the way... 
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..-and your products will lead the field 
when designed for fabricated steel! 


jp leader's products in any field always stand out like a sore thumb (or red nose). That’s 
because they perform better, require less maintenance, and save the customer money in 


the long run. 

Fabricated steel, joined by welding, offers designer, manufacturer and user an outstanding 
combination of benefits: 

Strength—steel is up to 4 times as strong as cast iron. 

Rigidity—steel is up to 244 times as rigid as cast iron. 

Light Weight—with welded steel, just the right amount of metal is placed exactly where it is 
needed. No waste to buy and ship. 

impact Resistance—welded steel fabrications are unsurpassed in their ability to withstand abuse. 
Ease of Modification—no patterns to change, no foundrys to wait for. Cut, bend, weld... to 
make any changes needed. 


Modern Appearance—modern, streamlined products for today’s competitive market result 
from proper designs for fabricated steel. 


If you feel there are some areas of your company’s manufacturing where you could gain a 
competitive advantage by switching to fabricated steel, call in your local LINCOLN Field 
Engineer. He won’t design your product for you, but he can supply helpful time and cost- 
saving ideas when you are starting to change over. 


THE LINCOLN ELECTRIC COMPANY LINCOLN 


Dept. 2060 + Cleveland 17, Ohio VV ad MD) md he) 
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A survey for the 
engineer on the fence: 





T is no secret that managers and 
professionel-engineering societies 
have joined forces to check union 
growth. They are doing everything 
in their power to convince the en- 
gineer that, as a professional, he 
should resolve differences with his 
employer without calling for union 
help. 

These two groups have one major 
advantage: Most engineers are al- 
ready on their side. But they have 
problems as well: 

@ Managers, even those working 
through associations, are often un- 
able to unite in a common defense 
against unions. 

® Professional societies, although 
better organized, are forced to limit 
their activities under penalty of law- 
suit. 


Restrictions on the Societies 


Professional societies find it diffi- 
cult to directly oppose the unions 


You and the Unions 


Part 3—The Opposition Organizes 


because of legal and tax restrictions. 
The Taft-Hartley Act states: 


Employers cannot interfere with, re- 
strain, or coerce employees who wish to 
exercise their guaranteed right to organ- 
ize, nor can employers dominate any 
labor organization or contribute finan- 
cial support to it. 


Since many members of professional 
societies are also employers, active 
antiunionism by the societies is 
therefore limited. The act does not 
bar the societies from commenting 
on the union situation, nor does it 
restrain them from urging their 
members not to join unions. It sim- 
ply prohibits direct intervention. 

Of all the engineering societies, 
National Society of Professional En- 
gineers most actively opposes union- 
ism. NSPE is not as vulnerable 
as the others because it operates un- 
der a section of the Interna] Revenue 
Code that applies to “business 
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after 17 year: S song 
replacement parts 


one handle 


Human hands wore this metal handle ball 
to a fraction of its original size before the 
customer returned the valve to us for recon- 
ditioning. This high pressure hydraulic valve 
performed faithfully for nearly two decades 
with only such minor maintenance as 
replacement of “U” packing. We replaced the 
handle ball, repacked it, cleaned it up, and 
sent it back. This kind of trouble-free 
service is typical of Hunt hydraulic valves. 





EXMAUST 








The Higher the Pressure 

The Tighter the Seal 

Cross-section view shows Hunt system 
of “U” packing as opposed to “metal 
to metal”. “U” packing provides zero 
leakage on water hydraulic service. 











Sub-Base Mounting Simplifies, 
Speeds Up Maintenance 

New sub-base mounting is now avail- 
able on all Hunt hydraulic valves. 
Easy, quick replacement for mainte- 
nance with no disconnecting of pipes. 


HUNT VALVE COMPANY oivision oF isec SALEM, OHIO 


Quick-As-Wink air & wyorautic contRoL VALVES 











YOU AND THE UNIONS 





leagues, chambers of commerce, real- 
estate boards, and boards of trade 
not organized for profit.” Societies 
belonging to Engineers Joint Coun- 
cil are classified with “religious, 
charitable, scientific, literary, and 
educational” groups. The section 
covering EJC members states that 
the qualifying group may not at- 
tempt to influence legislation, but 
NSPE is not hampered by this re- 
striction. 

If the societies were convicted of 
violating the T-H Act, they would 
lose the tax-free status they cur- 
rently enjoy. This could be a seri- 
ous blow to EJC; its offices are lo- 
cated in mid-town New York, a 
region where real-estate taxes are 
very high. NSPE, by way of con- 
trast, is located in a much lower 
tax area—the outskirts of Washing- 
ton, D. C. 


NSPE‘’s Solution 


Favored with more freedom, 
NSPE is promoting a new weapon— 
the “sounding board.” 

A sounding board is essentially 
a nonbargaining organization com- 
posed of professional employees, or 
a mixture of professional and man- 
agement representatives. It is gen- 
erally organized to encourage free 
exchange of ideas between the man- 
agers and the managed. It is an in- 
ternal-communication tool. 

NSPE recommends that its state 
societies encourage sounding-board 


organizations to become active in 
local engineering-society ‘chapters. 
By so doing, NSPE hopes to curtail 
the unions and, by strengthening 
its own position in local chapters, 
become better equipped to serve en- 
gineers at the local level. 

The courts have never challenged 
NSPE because there is confusion as 
to whether sounding boards qualify 
as “labor organizations.” Legal au- 
thorities disagree and there has nev- 
er been a test case. 

To clear up the uncertainties, law 
makers are studying several amend- 
ments to the Taft-Hartley Act. The 
difficulty lies in drafting language 
that will permit nonbargaining units 
to operate effectively without allow- 
ing company-dominated labor 
unions. One bill seems to pass both 
tests. It is supported by NSPE, but 
not by the other societies. 


Sounding Board, GE Style 

The type of sounding board that 
includes managers and supervisors 
as members evolved at General Elec- 
tric Co. Formed in 1938-39, the 
General Electric Engineers Associa- 
tion attempts to act as a voice for 
the engineers, help them make bet- 
ter use of company facilities, pro- 
mote more efficient engineering ef- 
fort, and enhance the profession in 
other ways. 

Officers of the Association claim 
it has resulted in a better exchange 
of ideas between management and 
professional people, and has demon- 
strated that engineers have a high 








Dark-Horse Solution 


Sounding boards may never become popular; they may 
be legislated out of existence, killed by the unions, or neg- 
lected by management. But they may still fulfill an important 
function, even if they do die young. Informal sounding 
boards are now developing. Resulting from highly effective 
engineer-manager relations, these “relaxed” groups have 
already appeared at DuPont and Dow Chemical Co. In con- 
cept and in characteristics, formal and informal sounding 
boards are much the same. However, the informal sound- 
ing board has no rigidly defined organization, no charter, 
and no formally elected officers. Fostered by management, 
this offspring contains no aspects of unionism. Because the 
unions can’t claim unfair labor practices, informal sounding 
boards may become more acceptable to management. 








interest in company welfare. In ad- 
dition, the Association reportedly 
brings out the factors which promote 
efficient company operations and ef- 
ficient use of engineering personnel. ° 
Engineers at all levels of company 
management take part in Associa- 
tion activities. 

GE sounding boards do not nego- 
tiate or bargain. Their strength lies 
in a system of representation that 
provides a “pipeline to manage- 
ment” for every engineer-member. 

Engineers with common interests 
and problems are divided up into 
small units of 20-50 people. Each 
unit elects a representative, and the 
representatives are, in turn) divided 
into groups with common interests. 
From these groups, principal repre- 
sentatives are chosen. Main operat- 
ing body of the sounding board con- 
sists of all representatives; principal 
representatives and company officers 
form a steering committee that meets 
weekly. 

The steering committee has very 
limited authority. Responsible to 
the larger group, it recommends 
how funds shall be spent and what 
changes should be made. Only the 
main operating body, however, can 
authorize changes. 

Main channels of communication 
for the GE sounding boards are the 
publication Integrator, general meet- 
ings conducted by the Association, 
and special meetings conducted for 
small groups of employees. 


Managers Aren’t Members 

Not all sounding-board organiza- 
tions allow supervisory personnel to 
join. Some of these groups walk a 
very fine line between unionism and 
the “every-engineer-for-himsel f” 
doctrine. Like the unions, these types 
of sounding boards generally state 
their objectives as: 
© To promote the general welfare 
of professional technical personnel. 
© To enhance their professional 
standing. 
© To foster closer understanding of 
their problems. 

According to R. J. Wilkinson, 
president, Conference of Professional 
Technical Personnel at Bell Tele- 
phone Laboratories (a sounding 
board of the no manager-member 
type), sounding boards are more ef- 
fective than unions in aiding the 
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LINK-BELT P.I.V. is available in all these ways for 


super-sensitive quality control 


Today a growing number of pro- 
duction machines and operations 
demand extremely accurate trans- 
mission of power with variable 
speed control. For these require- 
ments, Link-Belt P.I.V. is avail- 
able in the many ways shown 
below—with automatic controls 
and integral differential to satisfy 
an infinite number of variable 
speed applications. 

Variable from top speed to 
minimum speed with no steps, no 
stops in between, Link-Belt P.L.V. 
is industry’s only chain-driven 
variable speed drive. Teeth—not 
tension—permit positive, high- 
efficiency power transmission. 

For information on the full 
P.I.V. line, call your nearest 
Link-Belt office. Or write for 
Book 2274 on basic P.I.V., and 
Book 2774 explaining P.I.V. 


Here’s the basic with integral differential. 


P.1.V. for stepless, 
slipless speed changing 


Link-Belt P.I.V. is available in 8 sizes and 16 standard types, in capacities from %2 to 25 hp— 
for horizontal or vertical mounting. Compact design simplifies installation as a separate unit or a 
built-in part of a machine. P.I.V. is totally enclosed, automatically lubricated. 


PNEUMATIC (shown) — The P.I.V. HYDRAULIC (shown) — Consists of 
pneumatic ratio changer is used as a a low-pressure hydraulic Servo system 
final control element providing fully with a precision valve positioner. In- 
automatic control of speed. Operates tended to give automatic speed con- 


from standard pneumatic controller 
in systems regulating pressure, tem- 
perature, rate of flow, etc. 


MECHANICAL — Predetermined tim- 
ing, cyclic, or characterized regulation 
can be accomplished by P.I.V. with 


trol by direct operation with any form 
of linkage. A minimum operating 
force is required. 


ELECTRONIC — Flexible form of speed 
control to provide either “on-off” or 
modulated speed response of P.I.V. 


mechanical conirols. drive. Electric control motors are 
available to match a wide variety of 
electrical control systems. 


P.1.V. with integral \ditferential gearing 


EXTENDED SPEED RANGE TYPE of integral 
differential results in infinite ratio range and 
output speeds down to zero with a constant 
input speed. Clockwise and counterclockwise 
rotation through zero is also obtainable. 
These drives may be used whenever a ratio 
range greater than 6 to 1 is required. 


| 
| 
| 
| 
eo be Ue VARIABLE SPEED DRIVES 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Piants, Sales Offices and Stock Carrying 
Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); 
South Africa, Springs. Representatives Throughout the World. 15,183 


CONDENSED SPEED RANGE TYPE of in- 
tegral differential results in a ratio range 
less than a standard P.I.V. with the ad- 
vantage of increased horsepower capacity, 
high ratio stability and accuracy. These 
drives are applicable wherever small ratio 
range is required but with extreme ac- 
curacy of ratio control. 
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YOU AND THE UNIONS 








It's Not the Money 


Why do engineers join unions? Money, quips the cynic. He 
is only partly right. Managers are now beginning to realize 
that the engineer is concerned with more than just his salary; 
there are psychological and sociological problems sti!l to be 
solved. Through training, inclination, or experience, the en- 
gineer has acquired different sets of values than manage- 
ment. Engineers tend to be devoted to their careers and 
work; managers are more oriented to the company and the 
job performed. Tensions and conflicts arise for these reasons: 
® Because they deal in technical ideas, engineers have 
definite status feelings. 

® Believing themselves highly intelligent, they tend to as- 
sume personal responsibility for improving their own en- 
vironment. 

® Lacking power and control to make the desired improve- 


ments, engineers feel managers are a potential threat to 
development of their profession. 


Managers agree that solution of the engineering-union prob- 
lem lies in easing these conflicts. 











engineer if four principles are ad- 
hered to by both board representa- 
tives and management. Each group 
must: 

¢ Listen understandingly to the 
other. 

@ Present “considered views,” as 
contrasted to frivolous or irresponsi- 
ble demands and opinions. 

e Effect or appoint acceptable 
spokesmen—the engineer-spokesmen 
must truly represent the engineers, 
and the management-spokesmen 
must be adequately backed. 

© Believe that the other group has 
good intentions and is interested in 
a fair settlement. 


Opponents Have Their Say 

The sounding-board approach is 
not fully acceptable to management. 
It may yet be ruled an unfair labor 
practice because of the involvement 
of management in a “labor organi- 
zation.” In addition, some man- 
agers are opposed to sounding 
boards on the theory that anything 
other than no union is too close to 
unionization. 

Engineering unions are attempting 
to force sounding boards into an 
early grave. They, of course, feel 
this type of organization is a threat 
to union development. At the pres- 
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ent time, Engineers and Scientists 
of America is campaigning for a 
change in the Taft-Hartley Act 
that would force “employers to 
cease dealing with other than legiti- 
mate unions on the subjects of 
wages, hours, and working condi- 
tions.” The unions, very much on 
the defensive, claim “sounding 
boards are so dominated by man- 
agement that, when the engineers’ 
interests conflict with those of man- 
agement, the engineer is forgotten.” 

Professional societies belonging to 
EJC are not enthusiastic about 
sounding boards, nor do they like 
any of the amendments to the 
T-H Act that would clarify the 
sounding -board’s legal position. 
The EJC ‘feels it wisest to keep 
present advantages, rather than in- 


troduce new legislation which might 
upset the applecart. 


Delaying Actions? 

Although limited by tax laws, 
EJC societies are able to take ac- 
tion on “matters bearing on the 
welfare of the profession.” Most 
societies have special committees 
that deal with employment practices, 


‘the most active being NSPE’s En- 


gineering in Industry Committee 
and ASCE’s Committee on Employ- 
ment Practices. In addition, EJC is 
now in process of forming its Com- 
mittee on Engineering Practices. 

Another activity initiated by 
NSPE is the annual presentation of 
the Industrial Professional Develop- 
ment Award to “the industrial em- 
ployer of engineering personnel who 
has made an outstanding contribu- 
tion to the advancement and im- 
provement of the engineering profes- 
sion.” The award has two pur- 
poses: 
¢ It gives recognition to firms who 
are pioneering in advanced engi- 
neering-employment practices. 

e It encourages all managers to 
adopt progressive techniques. 

In spite of these activities, some 
authorities feel that professional so- 
cieties are fighting a losing battle. 
They fear the societies cannot pro- 
vide for all the needs of engineers. 
Even though they are broadening 
their programs, the societies have 
no direct way of controlling the en- 
vironment managers provide; they 
can only attempt to influence the 
managers. 

Even though the societies are op- 
posed to unionization, their spokes- 
men admit if unions are the only 
possible method of improving the 
engineer’s situation, they will be 
condoned. 








This article concludes the series. Parts one and two, ap- 
pearing in the November 10 and Nevember 24, 1960 issues 
of MACHINE DESIGN, discussed the choices available to 
the engineer, where unions stand today, and their plans 
for the future. The series was based on a report, Engineers 
and Unions, written by a team* from the Harvard Graduate 
School of Business Administration. 

*Roger M. Atherton, Jr., 8. Mare Altman, Lincoln Ames, K. Leo Ahistedt, 


Albert E. Block, Jr., Ivan H. Enstrom, Jr., Richard D. Lockhart, Theophanes G. 
Pantazelos, John A. Smith, Robert T. Spahr. 
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LEXAN 


POLYCARBONATE RESIN 


HAS ALREADY 
SOLVED DESIGN 
PROBLEMS 


IN OVER 300 
COMMERCIAL 
APPLICATIONS 
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THERMOPLASTICS 


HOUSINGS OF LEXAWN thermoplastic protect riding lights 
on the trailing edges of Lockheed’s F-104 Starfighter. The transparent 
resin withstands high friction caused by speeds of 1500 mph, thanks to 
its exceptional resistance to wear and heat. The material can take high- 
altitude cold. (Housings molded by Crescent Mold Engineering Corp., 
N. Hollywood, Calif.) 


BLOWER COUPLINGS for radar unit are tough, flame- 
resistant . . . give smoother air flow than could formerly be obtained with 
brass fittings. Fabricated of LEXAN polycarbonate resin, they withstand 
cycling from —54°C to +54°C under humid conditions. They are inex- 
pensively vacuum-formed, allowing considerable savings in machining 
costs. (Used by the Tracking and Acquisition Radar Equipment Section of 
General Electric Company, Syracuse, N. Y.) 








CARD GUIDE requires molding to close tolerances and minimum 
change in dimensions during service. Molded of LEXAN resin, the part 
shows excellent dimensional stability under varying conditions of mois- 
ture and at high temperatures. LEXAN resin is self-extinguishing—im- 
portant in this application. (Molded for International Business Machines 
Corp. by Consolidated Molded Products Corp., Scranton, Pa. and Quinn- 
Berry Corp., Erie, Pa.) 


G.E. OPENS NEW LEXAN PLANT 


Now, only G.E. offers two-plant flexibility in polycarbo- 
nates—a commercial plant and a semi-works plant for 
continued research and development in polycarbonate 
resins. The new plant, at Mount Vernon, Indiana, meets 
the increasing demand for LEXAN resins. The additional 
capacity, amounting to millions of pounds per year, makes 
General Electric the largest supplier of polycarbonate 
resins in the United States! 

Pioneer in polycarbonates, G.E. has cooperated in the use 
of LEXAN resin in over 300 commercial applications. You 
can draw on this experience through G-E Technical Serv- 
ice. For a complete rundown on properties, uses, design 
considerations, molding and fabricating tips — send for 
LEXAN technical literature—the most complete literature 
on polycarbonates available! (Coupon on page after next.) 


L.E XANW —for designs that demand exceptional prop- 
erties. If you want high strength and heat stability in a 
thermoplastic, use LEXAN polycarbonate resin. So tough 
is this material that it can actually be cold-formed and 
coined like a metal. It withstands over 12 foot-pounds per 
inch of notch—an impact strength attained by no other 
plastic. At the same time, LEXAN resin gives you a heat 
distortion point as high as 290°F! These properties are 
combined with outstanding dimensional stability, low 
water absorption, good electrical characteristics and other 
advantages. 

LEXAN resin can be injection molded, extruded, va- 
cuum formed, machined and bonded. It can be made into 
high-precision moldings, sheet, rod, tube, filament. 


IMPELLERS molded of LEXAN resin replace bronze in jet pumps. 
Outperforming metal, LEXAN resin gives exceptional impact strength 
plus ability to withstand 280°F without distorting. LEXAN impellers with- 
stant abrasive wear better than bronze and are unaffected by water or 
dilute acid. Impeller halves can be separately molded and then solvent- 
cemented. (Molded for Sta-Rite Products, Inc., Delavan, Wis. by Modern 
Plastics Corp., Benton Harbor, Michigan, and Santay Corp., Chicago, III.) 





POLYCARBONATE PLANTS 
TO SOLVE PROBLEMS LIKE THESE 


EMERGENCY-BRAKE BUSHINGS of LEXAN resin 
help trucks come to a safe stop. Before LEXAN bushings were used, the 
hole for the piston at the end of the activating cylinder quickly wore 
oblong, allowing road dirt to enter and cause leakage of the inner seal. 
The plastic’s resistance to wear, heat and grease makes it ideal for this 
critical use. (Brake manufactured by MGM Brakes, Inc., Cloverdale, Calif. 
Bushings by Automatic Plastic Molding Co., Berkeley, Calif.) 


INSULATOR BLOCK of LEXAN resin helps insure trouble- 
free performance of electrical counter. Not much bigger than a dime, the 
part must maintain severe tolerances. It takes —85° to +280°F without 
distortian. The dimensional stability of LEXAN resin lowers cost of the 
part, permits replacement of materials which required costly machining 
to attain accurate dimensions. (Molded by Fred Knapp Engraving Co., 
Racine, Wis., for Abrams Instrument Corp., Lansing, Mich.) 


LAMPHOLDER TERMINAL BLOCK is used inside 
electronic equipment where heat is difficult to dissipate. LEXAN poly- 
carbonate resin replaced another thermoplastic which melted under 
severe thermal conditions. The part is molded with biack resin and 
painted white in the lamphoider holes. (Molded by Booker & Wallestad, 
Minneapolis, Minn. for Remington Rand Univac Div. of Sperry Rand Corp., 
St. Paul, Minn.) 


COIL FORM must not distort at temperature above 200°F under 
stresses caused by tightly wound wire. LEXAN resin provides heat dis- 
tortion temperatures of 280-290°F under load. A good dielectric, LEXAN 
resin is resistant to oxidation at high temperatures and is non-corrosive 
even when used with very fine Class F magnet wire. (Molded for Sigma 
Instruments, Inc., So. Braintree, Mass. by Waterbury Companies, Inc., 
Waterbury, Conn.) 
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FUSE HOLDER CAPS make use of the transparency and 
heat resistance of LEXAN polycarbonate resin. Lamp shining through 
LEXAN cover indicates blown fuse. Plastics previously used softened 
under the high temperature encountered in naval equipment. LEXAN 
resin was also selected for its good dielectric properties in the holder, 
which is rated up to 600 volts and 60 amps. (Molded by B&B Plastics, 
Oakville, Conn. and Engineered Plastics, Inc., Watertown, Conn. for Fuse 
Indicator Corp., Boston, Mass.) 


“WW ARHEADS" for pneumatic tube systems take advantage of 
the high impact strength and dimensional stability of LEXAN resin. The 
good electrical properties of the thermoplastic permit placement of all 
electrical control elements in the head. LEXAN resin resists wear and tear 
and saves cost of repair and replacement in these parts, which undergo 
friction at speeds as high as 20 mph. (Molded for Airmatic Systems Corp., 
Saddle Brook, N. J. by Berkeley Engineering and Manufacturing Co., 
Berkeley Heights, N. J.) 





(6) LEXAN 


Property 


Value 





Color 

Ss ific gravit 

PHYSICAL = Specific gravity 
PROPERTIES _ ‘aste 


Refractive index at 25°C 


Lignt amber, transparent 
1.20 

None 

None 

1.586 





Rockwell hardness 

Abrasion resistance, Taber abraser with CS-17 wheel! 
Impact strength, notched Izod, 4%” specimen 
Impact strength, unnotched Izod, 4%” specimen 
Tensile-impact 





M70, R118 

7-11 mg/1000 cycles 
12-16 ft-ib/in. of notch 
>60 ft-Ib/in. 

600-900 ft-Ib/cu in. 





Tensile yield strength 
Tensile ultimate strength 
Tensile modulus 
Elongation 

Compressive strength | 


8,000—9,000 psi 
9,000—10,500 psi 
320,000 psi 
60-100% 

11,000 psi 





Compressive modulus 
Flexural strength 
Flexural modulus 
Shear yield strength 
Shear ultimate strength 


240,000 psi 
11,000—13,000 psi 
375,000 psi 

5,400 psi 

9,200 psi 





Light transmission ('% in. thick disc) 
Water vapor permeability 

Nitrogen permeability 

Carbon dioxide permeability 

Bulk factor of pellets 


75-85% 

3—4 x 10—8 g/cm/hr/cm2/mm Hg 

0.012 x 10-8 cc(STP)/mm/sec/cm2/cm Hg 
0.32 x 10—8 cc(STP)/mm/sec/cm2/cm Hg 
17 





Poisson's ratio 

Modulus of rigidity 

Deformation under load, 4000 psi 77°F 
158°F 


Fatigue endurance limit (Wohler method), 1800 
cycles/min., 73°F, 50% RH 


0.38 
116,000 psi 
0.2% 

0.3% 


2000 psi 





Water absorption, 24 hr. immersion 
equilibrium 73°F 
equilibrium 212°F 


0.2% 
0.35% 
0.58% 





Heat distortion temperature 
Mold shrinkage 
THERMAL Thermal conductivity 


Coefficient of linear thermal expansion 


PROPERTIES flammability 


264 psi: 280°—290°F 66 psi: 283°—293°F 
0.005—0.007 in./in. 

4.6 x 10—4 cal/sec/cm?/°C/cm 

3.9 x 10—5 in./in./°F 

Self-extinguishing 


D 648 
D955 
D 696 
D 635 





Brittle temperature 
Specific heat 


Deformation 
under load on 
0.5 in. cube 


<—135°C 
30 


Temp., °F Deformation, % 
158 0.282 
158 0.080 
77 0.220 
77 0.101 


D746 
Bulletin 
157 


D621 





100°C 125°C 





ELECTRICAL Dielectric constant 
PROPERTIES 60 cycles 


10° cycles 
Power Factor 
60 cycles 
10° cycles 
Volume resistivity, ohm-cm 
Arc resistance, 
stainless steel strip electrodes 
tungsten electrodes 





3.15 3.13 
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25°C 


100°C 





Dielectric strength, short time 3,910 v. 
3,080 v. 
2,560 v. 
1,130 v 

400*v. 








hemical Materials Department, Section MD 
General Electric Company, Pittsfield, Mass. 
0 Send me literature on LEXAN resin 
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mil at 
mil at 
mil at 
mil at 


mil at 125.0 mils 
Resistance to electron beam radiation No change up to 5 x 10’r dosage 


1.5 mils 3,380 v./mil at 3.0 mils 
3.0 mils 1,250 v./mil at 23.0 mils 
4.7 mils 600*v./mil at 125.0 mils 
23.0 mils 


125-mil pieces) 
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("The step-by-step values are essentially the 
same as the short time values for the 
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Single-Engine Skywagon Carries Six 


Wicuira, Kansas—Designed to fill 
high-payload mission requirements, 
Cessna’s new model 185 utility 
plane is powered by a Continental 
fuel-injection engine rated at 260 
hp. Besides the six-place version, 
185 optional interiors include a pilot- 
only freight model and four-place 
utility and deluxe models. 

Equipped with conventional gear, 
the 185 is ideally suited for pas- 
senger, charter and feeder line 
work, cargo hauling, agricultural 
work, and long-range mapping op- 
erations. 

The Cessna 3/4 in. spring-steel 
landing gear comes with a choice 
of 6.00 x 6 or 8.00 x 6 wheels and 
brakes. Instrument panel is designed 
to the “eyes on the road” concept, 
with flight instruments placed di- 
rectly in front of the pilot. The ra- 
dio is mounted in the center of the 
flight panel. 

The 185, designated the Sky- 
wagon, has an empty weight of 1520 
Ib. Top speed is 176 mph, and the 
service ceiling of the new model is 


tina ae : 

Capable of carrying six adults plus 270 |b of extra baggage, the 1961 Cessna 
model 185 is certified for standard gear, ski, and float operations. Price: 
$18,950 for standard equipped airplane. 





Skywagon Performance Summary 
3200 Ib Rate of Climb (sea level) 
165 mph Take-off (50-ft obstacle) 
770 miles Wing Span 
260 hp Length 





1000 fpm 
1510 ft 
36 ft 

26 ft 2 in. 


Gross weight 

Speed (max cruise) 
Range (normal lean) 
Power (at 2625 rpm) 





17,300 ft. 





Improved plating process . . . 
developed by the Udylite Corp. 
Detroit, results in a sulfur-free, semi- 
bright nickel coating. An advantage 
of the new process is the lack of 
“breakdown” products—organic mate- 
rials, oxidized or reduced during plat- 
ing—which are likely to impair the 
finish. Process is simple, economical, 
and provides a durable finish. 


Anti-friction properties . . . 

of new metal-bonded graphite mate- 
rials suggest their use for both dry and 
externally lubricated bearings. The 
Scientific Laboratory of Ford Motor 
Co., developer, uses conventional pow- 
der-metallurgy techniques to produce 
the materials. Graphite-rich compo- 
sitions suitable for dry bearings have 
shown strength superior to the best 
strengths of pure graphite, improved 
mechanical properties, and close di- 
mensional control of parts. Also, they 
can be made by high-volume powder 
metallurgy production techniques. 





Metals Matters 


One-shot color coatings .. . 

can be applied to almost any metal, 
at room temperature, and in an aque- 
ous solution. Put on by roller coat- 
ing, dip, or spray, Hinac coatings cure 
in a few seconds with certain heat 
sources. Besides colors, the coatings 
are available in two weights of clear 
finish. They are resistant to acids, 
alkalis, and solvents. Developer of 
the process, Pennsalt Chemicals Corp., 
Philadelphia, claims considerable econ- 
omy over color anodizing or painting. 


Anti-smog alloy steel... 
nominally 21 per cent chromium, 6 
per cent nickel, and 9 per cent man- 
ganese, was developed by Armco Steel 
Corp. for devices being built as a re- 
sult of California’s new air-pollution 
legislation. In tests, Armco 21-6-9 
demonstrated strength at high tem- 
peratures, resistance to lead salt at- 
tack. It can be worked and fabricated 
by conventional techniques and equip- 
ment. 


Titanium usable at 900 F ... 

in jet engines is introduced by Tita- 
nium Metals Corp. of America. The 
alloy contains 8 per cent aluminum, 
1 per cent molybdenum, | per cent 
vanadium. It provides excellent creep 
resistance and rupture life and, be- 
cause of the high aluminum content, 
its density is somewhat lower than 
that of most titanium alloys. 


Data on superalloy WI-52 .. . 


obtained from private companies, has 
been published by the Office of Tech- 
nical Services. Included are details on 
specifications and names of the alloy, 
chemical composition, fabrication, oxi- 
dation resistance, physical properties, 
and mechanical properties. The DMIC 
Memorandum, PB 161217 Physical 
and Mechanical Properties of the Co- 
balt-Chromium-Tungsten Alloy WI-52, 
can be obtained for 50 cents from 
OTS, U. S. Dept. of Commerce, Wash- 
ington 25, D. C. 
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Jet-Powered Gas Pump 
. of 


First application for a family of gas turbines is the pipeline compressor, above. 
Rated from 350 to 15,000 hp, the powerplants are expected to be widely used 
in the natural gas and petroleum industries and in electrical power generating. 


Possum Trot, Ky. — After years 
of impressive service as a military 
and commercial aircraft power- 
plant, the high-flying turbojet en- 
gine has finally been coaxed into a 
relatively tame job on the ground. 
Its performance in the new en- 
vironment is as spectacular as ever. 
according to Cooper - Bessemer 
Corp., Mt. Vernon, Ohio. 

The company designed a radical 
new turbine-powered centrifugal 
compressor for the pipeline indus- 
try using a modified Pratt & Whit- 
ney J-57 engine as the gas genera- 
tor. The complete unit develops 
10,500 rotative horsepower and 


weighs about 1/6 as much (34,000 
lb vs. 204,000 Ib) as a conventional 
unit. It is currently pumping 600 
million cubic feet of natural gas a 
day in a pipeline compressor sta- 
tion of the Columbia Gulf Trans- 
mission Co. 

Adapted to run on natural gas, 
the dependable J-57 never reaches 
jet takeoff speeds, temperatures, or 
stresses. It operates at or below 
flight cruising speed. As a result, 
the designers estimate that the jet 
section of Cooper-Bessemer’s tur- 
bine will run at least 8000 hours be- 
tween overhauls — equivalent to 
a full year of coritinuous operation. 





section | 





r=—G 3$-generator—»~—— Free-turbine section ——— Gas -booster —=+ 


section | 








Exhoust 








No regenerator is needed by the jet power plant, although it operates at 25 per 
cent efficiency. High (10 to 1) compression ratio of the J-57 is the main reason. 
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Industry Progress 
Highlighted at NEMA Meeting 


New York — Four top scientists 
have reviewed accomplishments in 
the electrical field during the last 
decade and concluded that the en- 
tire electronics industry is in the 
midst of a revolution. 

Speaking at the National Elec- 
trical Manufacturers 34th annual 
meeting, Dr. H. Trotter Jr., presi- 
dent, General Telephone and Elec- 
tronics Labs, discussed new ad- 
vances in lighting resulting from 
materials research. In _ particular, 
he pointed out that fluorescent 
lighting has improved in efficiency 
by over 30 per cent in the last 
decade, as well as being more like 
daylight than it was in 1950. He 
also explained the research efforts 
that led to development of the M-5 
and M-25 flashbulbs, using zirconi- 
um instead of aluminum foil filler. 

S. W. Herwald, vice president re- 
search, Westinghouse Corp., 
summed up the current materials 
problems in applying methods of 
direct power conversion to nuclear 
reactors. He pointed out that, al- 
though tremendous problems must 
be solved before direct conversion 
is economically feasible, the re- 
wards fully justify the huge ex- 
penditures on them. 

Dr. W. R. Hibbard Jr., Manager, 
Metallurgy and Research Dept., 
General Electric Co., described the 
electrical industry as one which is 
historically dependent on new tech- 
nologies for its growth. New ma- 
terials must, to a large extent, come 
from within the industry, because 
of their specialized nature, and be- 
cause of industry’s diversity. 

Dr. F. J. Larson, vice president 
of research, Minneapolis-Honeywell 
Regulator Co., explored reasons for 
the shift of research discoveries 
from campus to industrial park. 

Universities now compete with 
industry for development contracts 
which occupies a large proportion 
of their available staff. This forces 
the industrial company to set up 
its own research facilities, since 
most development nowadays utilizes 
newly discovered knowledge. The 
electrical industry will spend an es- 
timated $4 billion for research and 
development work in 1960—not in- 
cluding work paid for by the gov- 
ernment. 
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Aeroquip Fluid Piping Service 
Assists Product Design Engineers 


Major equipment manufacturers can use Aeroquip’s Fluid 
Piping Service to great advantages in developing fluid sys- 
tems that will provide dependable, trouble-free service in the 
field. Highly qualified Aeroquip Sales Engineers, for ex- 
ample, are on call to furnish valuable design assistance. DESIGN 


© PROTOTYPE 


Working right in your engineering department, these fluid “gp sent 
piping design specialists give you the full benefits of the o mato senvies 
experience Aeroquip has gained by working with many other ¢ SERVICE PARTS 
manufacturers. 
This design assistance is only part of Aeroquip’s complete Aeroquip Avid piping special- 
service. Backed by the most complete line of fluid piping _ ists can work with you in every 
products, Aeroquip’s specialists can also help you mock up __ phase of manufacture to as- 
and test systems, work with your production planners and sure maximum performance of 
expediters and assist in developing a service parts program. fluid piping systems on your 
Aeroquip can even furnish trained field service engineers Products. 
to assist in after-sales service on your equipment. 
For detailed information, call your nearby sales engineer, 
or write to us. 
Aeroquip now produces a wide range 
of fluid piping products, including 


hose assemblies with standard or spe- 
cial tube configuration fittings, Self- 
Sealing Couplings and a new line of 


tube fittings. 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


INDUSTRIAL DIVISION, VAN WERT, OHIO + WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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if you use 


, Stainless steel plate 


this new booklet 





on Carlson services 
in stainless steel 
gives you 
worthwhile facts! 








His new Carlson Booklet, “‘Pro- 

ducing Stainless Steels 
Exclusively,” documents a unique, 
specialized service. Fully illustrated, 
it includes detailed sections on 
stainless steel plates, heads, forgings, 
special shapes, and other stainless 
products manufactured by Carlson. 


MAIL THIS COUPON... 
for your personal copy of 
the new Carlson Booklet. 
(e G. O. CARLSON, INC. 

. 142 Marshallton Road 
THORNDALE, PENNSYLVANIA 














| would like a copy of the new Carlson Booklet. 


Name. 





Company Name 





Street Address 





City. 
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Specialist at No Altitude 


Capable of lifting its own weight (300 Ib) in payload, or soaring to 10,000 ft, 
this one-man helicopter can also stage an impressive performance without leav- 
ing the ground. Mounted on a movable platform and equipped with ‘'false- 
feel'’ devices, the craft can simulate the dynamic-flight characteristics of any 
helicopter. The platform ‘flys’ across the ground, but cannot be overturned, 
while a simple mounting mechanism permits the ‘copter to tilt in any direction 
or rotate about its vertical axis. Control-system configuration of the trainer is 
identical to large helicopters, so the student pilot can graduate to dual instruc- 





tion in a full-size craft, or detach the platform and solo in the trainer. 


Del Mar 


Engineering Laboratories, Los Angeles designed the Whirlymite and its platform. 


“Rover” Rockets Requested 


Nuclear Propulsion Program 
Making Rapid Progress 


WasuHIncton — Success of Kiwi-A3 
may be behind the decision by 
NASA and AEC to skip a step in 
the nuclear-rocket program. 

NASA has announced that a re- 
quest for proposals will be sent to 
manufacturers for research and de- 
velopment of a nuclear rocket en- 
gine. The nuclear rocket program 
(Project Rover), a joint responsibil- 
ity of NASA and AEC, is managed 
by the joint AEC-NASA Nuclear 
Propulsion Office, established 
August 31, 1960. 

Completed experiments to date in- 
clude three nuclear reactors. Kiwi- 
A3, which uses high-pressure hy- 
drogen for its propellant, was suc- 
cessfully tested on October 19 by 
its designer, the Los Alamos Scien- 
tific Laboratory. 

The decision to select a con- 
tractor to provide engineering sup- 
port and conduct research and de- 
velopment of the engine cancels an 


earlier NASA request for proposals 
on a six-month preliminary design 
study. 


Long Life for Lightweight 


a 


Infinite storage life is claimed for a 
lightweight primary cell recently de- 
veloped for use in extreme-temper- 
ature environments. Indium-bismuth 
alloy, replacing a conventional zinc 
anode in the cell, is more stable at 
high and low temperatures by virtue 
of its low solubility in the electrolyte 
alkali. It is being produced by Meta- 
chemical Processors, Ltd., div. of Sifco, 
Cleveland, for missile applications in 
the British defense program. 


Macuine Desicn 





Missile Base 


..smarine style 


The USS George Washington is the Navy's first USS George Washington now “on station” with the fleet ! 
submarine equipped to fire the Polaris missile OFFICIAL U.S, NAVY PHOTO 
from submerged positions. 

Like the Patrick Henry, Nautilus, Triton, Sea 


Wolf and other nuclear-powered submarines, the (4 (0) GEV ESO 
George Washington contains equipment fabricated ° ° Th Cc. 
from stainless steel plate produced by Carlson. ‘ 
It will be to your advantage to specify Carlson iz hoducenrs % Stainteus Steel 
stainless steel plate and plate prod- 142 Marshallton Road 
ucts. Our specialists produce exactly THORNDALE, PENNSYLVANIA 
what you want and deliver it to you District Sales Offices in Principal Cities 
on schedule. Contact Carlson now. Plates Plate Products © Heads © Rings * Circles » Flanges » Forgings * Bars and Sheets (No. 1 Finish) 
Circle 420 on Page 19 
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W:FLUID STEERING 


> /) REPLACES ENTIRE MECHANICAL STEERING SYSTEM 


ORBITROL is a completely integrated steering 
control system that eliminates any mechanical 
linkage to the axle. The all NEW ORBI- 
TROL provides remote rotary servo 

control with sensory direction and 

delivery measurement within the 

same unit...the ideal concept 

in self-propelled vehicles. 


ORBITROL can be used with 

any remote actuator, such as a 
linear cylinder, rotary cylinder, 

or hydraulic motor. With power off, 
ORBITROL becomes a pump to fur- 


nish means for emergency steering. 


Patent applied for 


10 Good Reasons for Choosing Char-Lynn ORBITROL 


® Replaces entire mechanical steering 


system 


® Direct acting—not a booster 

® Operates with power off 

® Optional steering arrangements 
® Easy to install—compact size 


for Your Control Needs 


®@ Allows design flexibility » Sound 
axle design 


®@ Optional mounting 

® Reduces steering effort 
@ Reduces maintenance 

® Highly responsive 
Write for complete 8 page brochure on ORBITROL 


HYDRAULIC HORSEPOWER | 
PRODUCTS 


Circle 421 on Page 19 
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Aluminum Motor Gives 
More Power per Pound 


An aluminum electric moter now in 
production will permit weight-savings 
in the design of pumps, compressors, 
and other motor-driven machinery. 
Franklin Electric Co., Bluffton, Ind., 
claims its integral horsepower motor is 
30 per cent lighter than cast-iron mo- 
tors of the same rated capacity, and 
is structurally stronger. Other advan- 
tages include improved heat transfer 
and better corrosion resistance. Frame, 
end-bells, bearing caps, rotor, and 
conduit box are all aluminum alloys. 
The lightweight motor also introduces 
unique prepacked and double-shielded 
bearings that positively exclude con- 
tamination. 


Fuel Oil Researchers Aim 
To Heat More Houses 


Cuicaco—Liquid fuels are looking 
for a bigger share of the residential- 
heating market. Co-operative re- 
search efforts of the entire oil in- 
dustry, integrated by top specialists 
of the American Petroleum Insti- 
tute, are aimed at developing, in- 
terpreting, and disseminating tech- 
nical information on improved 
equipment. 

An API Fuel Oil subcommittee 
report outlines objectives for the 
new program: 
© Seek new principles in fuel-oil 
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combustion 

¢ Interpret new findings in terms 
of practical applications 

¢ Review new and old principles 
with a view to their greater exploita- 
tion 

© Solve development problems 

© Demonstrate new prototype 
equipment 

¢ Present research results in use- 
ful form to commercial manufac- 
turers 

The program will cover only those 
areas that are not likely to be in- 
vestigated by the manufacturers 
themselves, the committee empha- 
sized, and no final equipment de- 
signs will be pursued. 

The scope of the proposed re- 
search program was determined by 
an independent survey conducted 
by a team of Battelle Memorial 
Institute scientists. 


Dec. 17— 

Institute of the Aerospace Sci- 
ences. Wright Brothers Lecture to 
be given at the Natural History 
Bldg. Auditorium, Smithsonian In- 
stitution, Washington, D. C. Fur- 
ther information can be obtained 
from IAS headquarters, 2 E. 64th 
St., New York 21, N.Y. 


Jan. 9-13— 

Society of Automotive Engineers 
Inc. International Congress and 
Exposition of Automotive Engineer- 
ing to be held at Cobo Hall, De- 
troit. Additional information is 
available from the society, 485 Lex- 
ington Ave., New York 17, N. Y. 


Jan. 17-19— 

Instrument Society of America. 
Winter Instrument - Automation 
Conference and Exhibit to be held 
at the Sheraton-Jefferson Hotel and 
Kiel Auditorium, St. Louis. Further 
information can be obtained from 
ISA headquarters, 313 Sixth Ave., 
Pittsburgh 22, Pa. 


Jan. 23-25— 
Institute of the Aerospace Sci- 
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You've never seen a motor like this! 


PAT. NO, 2,821,171 


A High Torque, Low Speed Hydraulic Motor 





It’s Here—A NEW concept in fluid 
power mechanics has brought about 
the development of a totally new 
fluid motor—A High Torque—Low 
Speed motor. 

These motors open up complete 
new areas for design, never before 
possible. They offer a practical and 


100% OF MAXIMUM 


EFFICIENCY 
4 CHAR-LYNN 


economical hydraulic solution to the 
age-old problem of providing High 
Torque at Low Speeds for constant 
and variable speed drives—hydro- 
static transmissions and remote con- 
trols without bulky, costly mechan- 
ical drives and gear reducers. 











Whereas hydraulic losses make some conventional designs prohibitive 
at the lower speeds, Char-Lynn ORBIT MOTORS maintain high 
efficiency over the complete operational range. 


Speeds from O—800 RPM 
Torques to 3300 inch lbs. 
Starting torque substantially equal 
to running torque 

Fully reversible — instantaneous 
starting—stopping 

Only 3 moving parts 


@ 4 types of mountings available 

@ 3 port sizes—7 power element 
selections 

@ Compact—lightweight 

@ Eliminates costly and complicated 
power transmissions 

@ High volumetric and overall 
efficiency 


Write for complete 8 page brochure on ORBIT MOTORS 


HYDRAULIC HORSEPOWER 


PRODUCTS 
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DPAGEMARING <2 
VACUUM PUMP 


Solves design problems 
wherever you need vacuum 


Fewer Parts — Easier Service 


It’s what’s inside that counts! And inside the 
new Perfection Vacuum pump you'll find a 
space-saving rotor with exclusive rotor slots that 
permit longer vanes, longer wear. Vanes slide 
freely, hug pump housing periphery, providing 
closer seal, higher efficiency. This simplified 
design permits easy removal of vanes for clean- 
ing or replacement without disturbing pump 
piping or motor mounting. Many other exclu- 


sive features. 


Tell us your vacuum pumping needs, 
Perfection can simplify original equipment de- 
sign, cut costs, too. 

* © e 
WIDE MOTOR HP FREE AIR 
RANGE “ 2.50 c.f.m. 


OF Vs 5.0 c.f.m. 
SIZES Yr 9.0 c.f.m. 


Larger, belt-driven models also available, 
delivering up to 36 c.f.m. at 0’’ Hg. 


Whatever your 
requirements, 
Perfection has a 





HUNDREDS 
OF USES 


e Bubble pack 
and skin pack 
packaging. 


e Poultry and 
food packaging 
machines. 


e Vacuum chucks 
on lathes. 


e Vacuum drawing 
of plastic sheets. 


e Vacuum 
impregnation of 
ferrous castings. 


e Vacuum can 
and bottle filling. 


e Filling culture 
tubes and 
ampules. 


e Small parts 
handling in 
transistor 
manufacture. 


e Vacuum backs 
on cameras. 


Feeding printing 
presses and 
folding machines. 


e Pad applicators. 
e Many other uses. 


MFG. 


PERFECTION cone. 
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ences. Annual Meeting to be held 
at the Hotel Astor, New York. 
Honors Night Dinner is Jan. 24. 
Further information is available 
from IAS headquarters, 2 E. 64th 
St., New York 21, N. Y. 


Jan. 29-Feb. 3— 

American Institute of Electrical 
Engineers. Winter General Meet- 
ing to be held at the Hotel Statler, 
New York. Further information is 
available from AIEE headquarters, 
33 W. 39th St., New York 18, N. Y. 


Feb. 1-3— 

Second Winter Military Elec- 
tronics Convention to be held at 
the Biltmore Hotel, Los Angeles. 
Sponsors are the National Profes- 
sional Group on Military Elec- 
tronics and the Institute of Radio 
Engineers, Los Angeles section. Ad- 
ditional information is available 
from IRE, 1435 S. La Cienega 
Blvd., Los Angeles 35, Calif. 


Feb. 7-9— 

Society of the Plastics Industry 
Inc. Sixteenth Reinforced Plastics 
Div. Conference to be held at the 
Edgewater Beach Hotel, Chicago. 
Further information can be ob- 
tained from SPI headquarters, 250 
Park Ave., New York 17, N. Y. 


Feb. 13-16— 

American Society of Heating, Re- 
frigerating and Air-Conditioning 
Engineers. National Meeting and 
15th International Heating & Air- 
Conditioning Exposition to be held 
at the International Amphitheatre, 
Chicago. Additional information 





A SUBSIDIARY OF STA-RITE. PRODUCTS, INC 
238 S. EIGHTH STREET, DELAVAN, WISCONSIN 


Sales Offices and Warehouses: Chamblee, Georgia « Los Angeles, Calif 
Dallas, Texas e Woodbury, New Jersey « Denver, Colorado 
In Canada: Sta-Rite Pumps (Canada) Ltd., Ajax, Ontario 


model designed and 
ready, right now ! 
WRITE OR CAIL OEM 
DEPT. 1120. 


“Now we know what's been hap- 
pening to those linen tracings.” 
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can be obtained from exposition 
headquarters, 480 Lexington Ave., 
New York 17, N. Y. 


Feb. 26-March 1— 


First Pacific Electronic Trade | 
Show to be held in the Great West- 


ern Exhibit Center, Los Angeles. 
Additional information can be ob- 


tained from PETS headquarters, | 
2216 South Hill St., Los Angeles 7, | 


Calif. 


March 11-14— 
Steel Founders’ Society of Amer- 
ica. Annual Meeting to be held at 


the Drake Hotel, Chicago. Further | 


information is available from society 
headquarters, 606 Terminal Tower, 
Cleveland 13, Ohio. 


March 13-17— | 
Society of Automotive Engineers | 


Inc. National Automobile and Pro- 


duction Meetings to be held at the | 


Sheraton-Cadillac Hotel, Detroit. 
Further information can be ob- 


tained from SAE headquarters, 485 | 


Lexington Ave., New York 17, N. Y. 


March 13-17— 


National Association of Corrosion 
Engineers. Annual Conference to | 


be held at the Statler Hotel, Buffalo. 


Additional information can be ob- | 
tained from NACE headquarters, | 
1061 M & M Bldg., Houston 2, | 


Tex. 


March 20-24— 
American Society for Metals. 
Thirteenth Western Metal Exposi- 


tion & Congress to be held at the | 


Pan Pacific Auditorium, Los Angeles. 
Additional information can be ob- 
tained from ASM, Metals Park, 
Novelty, Ohio. 


Short Courses 
and Symposia 


Jan. 9-11— 

Seventh National Symposium on 
Reliability and Quality Control to 
be held at the Bellevue-Stratford 


Hotel, Philadelphia. Sponsors are | 
the Institute of Radio Engineers, | 
American Institute of Electrical En- | 


gineers, American Society for Qual- 


ity Control, and Electronic Indus- | 
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THAT COUNTS! BHEW ‘on- 


the-job’ performance saves you 
money! Costly breakdowns and ex- 
pensive maintenance do not make 
for efficiency. With BHEW products 
you are assured of dependable per- 
formance, long life and easy main- 
tenance. These are the custom fea- 
tures that characterize all BHEW 
products. 





INTEGRITY - CHARACTER + QUALITY 


BENTON HARBOR ENGINEERING WORKS, INC. 
622 Langley Avenue - St. Joseph, Michigan 
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Don’t take chances on couplings 


CHECK PUBLISHED MISALIGNMENT 
RATINGS BEFORE YOU BUY 


Since misalignment is the 
basic problem that shaft cou- 
plings are designed to solve 
you'll find a published con- 
servative misalignment rating 
(along with load capacity rat- 
ing) for every Fast’s Coupling. 
Compare it with the misalign- 
ment rating of any other cou- 
pling you are considering. 


One further advantage of 


Fast’s Couplings’ misalign- 


FAST'S COUPLINGS 


Engineered Products Sold with Service 


ment ratings: You save money 
on installation because, know- 
ing the ratings, you don’t have 
to line up driving and driven 
elements with pinpoint accu- 
racy. It’s one more important 
reason why Fast’s Couplings 
are the choice of more equip- 
ment manufacturers than any 
other gear-type coupling. 
Koprers Company, INc., 412 
Scott Street, Baltimore 3, Md. 
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Hobbs Fi SPval circuit 


PRESSURE SWITCHES 
Add a NEW 


> JE} |MENSION 


SSS=S= 


to Pressure Activation! 


“on™ 


A COMPLETE LINE OF 

PRESSURE SWITCHES 
Also available — a 
wide selection of 
single circuit pres- 

sure switches. Built 

by the manufacturers 

of Hobbs Running 
Time Meters and 
Shock-Mounted 
Head Lights. Distributors 
in principal cities . . . 


Write for CATALOG PS605 














DOUBLE DUTY! Disconnects one electrical 
circuit while placing the other in operation. 
Industry-approved for a wide range of appli- 
cations in dual circuit activation of various 
types of instruments, warning signals, safety 
devices, fuel pumps — in many other ways 
for making and breaking circuits. Ideal for 
locking out a starting motor while the engine 
is running. Can be used with oil or air. . . or 
with standpipe, almost any liquid or gas. 

@ Non-ferrous pressure chamber 

@ Phosph.2r-bronze diaphragm 

e Alloy contacts @ Preset at factory 
Available in pound setting specifications in both circuits 
within ranges of 3-3, 7-14 and 15-60 psi. Compact — 


only 1-11/16" diometer. Pressure assembled and pre- 
tested at 150 psi. Designed for use on direct current. 
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tries Association. Additional in- 
formation can be obtained from 
James H. Goodman, Radio Corp. of 
America, Bldg. 1-2, Camden 2, 
N. J. 


Jan. 11-12— 

Quality Control Seminar, spon- 
sored by the American Society of 
Tool and Manufacturing Engi- 
neers, to be held at the Chase Park 
Plaza, St. Louis. Additional in- 
formation can be obtained from 
ASTME headquarters, 10700 Puritan 
Ave., Detroit 38, Mich. 


Jan. 18-19-- 

Seminar on Machining and Form- 
ing Space-Age Metals to be held 
at the Statler-Hilton Hotel, Dallas. 
Sponsor is the American Society of 
Tool and Manufacturing Engineers, 
and further information can be ob- 
tained from the society, 10700 Puri- 
tan Ave., Detroit 38, Mich. 


Jan. 23-Feb. 2— 

Engineering and Management 
Course to be held at UCLA. Par- 
ticipants select four classes from a 
group of 22, including such sub- 
jects as reliability for modern indus- 
try, industrial psychology, engineer- 
ing and research administration, 
and effective managerial communi- 
cation. Public speaking classes are 
also offered. Further information 
can be obtained from Reno R. Cole, 
Co-ordinator, The Engineering and 
Management Course, College of 
Engineering, University of Cali- 
fornia, Los Angeles 24, Calif. 


March 20-31— 

Industrial Packaging Short Course 
to be held at Purdue University. 
Additional information is available 
from Mark E. Ocker, Conference 
Co-ordinator, Div. of Adult Educa- 
tion, Memorial Center, Purdue 
University, Lafayette, Ind. 


March 27-31— 

Third Symposium on Temperature 
—lIts Measurement and Control in 
Science and Industry to be held at 
Veterans Memorial Auditorium, 
Columbus, Ohio. Sponsors are In- 
strument Society of America, Amer- 
ican Institute of Physics, and Na- 
tional Bureau of Standards. Further 
information is available from ISA, 
313 Sixth Ave., Pittsburgh 22, Pa. 
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Henry Dreyfuss: man in a hurry 





Dreyfuss talks design 


If you could get Henry Dreyfuss to sit still long enough for a caricature, the drawing would inevitably show 
him with his coat half on and briefcase in hand. Most likely, he would be on his way to the airport. He’s on 
the East Coast a third of his time, on the West Coast a third, and the other third in between. 

Henry Dreyfuss has been busy ever since he gave up scenery design in the late Twenties and helped pioneer 
the business that is now called industrial design. In the early days, he gave a new look to everything from 
hinges to pianos, cigarette lighters to tractors. Today he can look back on a career of redesigning vacuum 
cleaners and gas stations, bowling alleys and ship interiors, typewriters and dental equipment, magazine formats 
and military strategy rooms, plumbing fixtures and the Nike missile launcher. 

But Henry Dreyfuss is not one to look back. There are designs on his boards today that will influence our 
lives twenty years from now. ““Time,”’ he says, “‘is one of the designer’s big problems. A design assignment is 
often three years in development. The item may not be on the market for another three to ten years. After it’s 
introduced it will be in use for any number of years. In order to design that far ahead, our ideas have to be 
fresh, advanced and sprightly. It is a challenge to have to think as far ahead as we do.”’ 

One thing that goes a long way is the Henry Dreyfuss design credo, and it is all about people. “It says in 
effect,” Dreyfuss states, “that the item is going to be ridden in, sat on, looked at, talked into, operated or in 
some way used by people. If the point of contact between the product and people causes friction, we have failed. 


“On the other hand, if people are made safer, more comfortable, more eager to purchase, more efficient, or 











just plain happier—we have succeeded.” And succeed Dreyfuss does, by following this yardstick for effective 


industrial design: 1. Safety and convenience of use. 2. Ease of maintenance. 3. Cost, including tooling, pre- 


duction and distribution. 4. Sales appeal. 5. Appearance. 

Selection of the right material for the job plays an important role in satisfying each of the five requirements. 
As a matter of ethics and sheer common sense, Henry Dreyfuss, like any member of the American Society of 
Industrial Designers, will not endorse any one material. “We have worked with all materials. What we want 
is the material that is right for the job. We look for the material that combines reasonable cost with the ability 
to be fabricated economically, and at the same time will give the product the built-in quality and durability 
it needs to sell well.”” With no-nonsense requirements like that, it is not surprising that a great many Dreyfuss- 
designed products use steel in one way or another. 

Steel has strength, integrity and honesty. Steel is what the designer is apt to call a ‘natural.’ Dreyfuss feels 
that the public’s image of steel depends largely on the product itself. A massive steel vault door conjures up 
an image of strength, imperviousness. Stainless Steel tableware suggests style and modernity. Steel curtain 
wall panels give buildings the look of tomorrow. 

The moral is this: steel has been with us for ages, yet it is the modern metal, the metal of the future. Its 


enduring modernity will continue to be recognized, and used, by designers like Henry Dreyfuss. 
(turn the page for a new look at steel) 


United States Steel 


TRADEMARK 
Please direct inquiries to advertiser, mentioning MACHINE DESIGN 





COR-TEN Steel was developed by \ 
U.S. Steel and first used in 1933. f 


Dead weight in stationary 
structures is costly; in mobile 
equipment dead weight requires 
more power to move. 


5 


USS High Strength Steels’ yield 
points are all 50,000 psi min. 
compared to 33,000 psi for 
structural carbon steel. 





Send for the manual described 
at the right for a comprehensive 
guide on how to design with 
high strength steels. 


MAN-TEN Steel costs only about 
20% more than structural carbon steel ; 
TRI-TEN Steel about 36% more, 
and COR-TEN Steel 42% more. 


Watch United States Steel's 
special Christmas show, The 
Coming of Christ, in Color 
on NBC-TV, Wednesday, De- 
cember 21, 8:30 P.M., E.S.T. 


designing with (iss) High Strength Steels 


Good design goes beyond material selection. Once the choice has been 
made, the designer’s job is to take full advantage of the material’s 
properties. Few materials offer designers as much opportunity as 
high strength steels. 


USS Cor-TEN Steel is a name that has become a byword in design 
circles. It is a time-tested, high strength low-alloy steel. Structural 
designers welcomed Cor-TEN Steel because it allowed them to pare 
dead weight and to lower maintenance costs. As structures, mobile 
equipment and machinery got bigger and bigger, dead weight became 
more of a problem. Even when weight could be shaved without stress 
problems, durability suffered. This high strength steel answered both 
problems. 


Strength did it. Cor-TEN brand and other USS High Strength Steels 
have a 50% higher yield point than structural carbon steel. They 
permit as much as 33% weight reduction. They have superior resistance 
to atmospheric corrosion and abrasion, so there is little reason to over- 
design. Their fatigue and impact properties are excellent. Here is a 
quick look at three well-known USS High Strength Steels: 


USS Cor-TEN Steel has a yield point 50% greater than structural 
carbon steel, has four to six times its resistance to atmospheric corro- 
sion. It is used to do any one of these three things: 1) in slimmer 
sections to cut weight at no strength loss; 2) in equal sections to increase 
load-carrying capacity, cut maintenance and lengthen life; and 3) any 
number of combinations of 1 and 2. Cor-TEN Steel also has greatly 
superior paint adherence and is used where a longer interval between 
repainting is wanted. 


USS Tri-TEN Steel, with its 50% higher yield point than structural 
carbon steel, has superior notch toughness at low temperatures and 
keeps rugged equipment operating even in sub-zero weather. Its high 
endurance limit makes TRI-TEN Steel ideal for mobile equipment that 
must take repeated loading and reversals of stress. It is a natural for 
welded structures and bridges. 


USS Man-TEN Steel also has a 50% higher yield point than structural 
carbon steel, and is the low-cost member of the family. Weight reduc- 
tion as little as 17% with MAN-TEN Steel will save money on material 
cost alone. MAN-TEN Steel is a tough, durable steel and widely used in 
earthmoving equipment, truck frames, material handling apparatus 
and riveted bridges. 


High strength steels represent but a few of the over 3000 grades 
of steel in existence today. United States Steel makes a com- 
plete line of high strength steels, as well as constructional alloy, 
stainless and carbon steels. Bring your design problems to us. 


United States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 
USS, COR-TEN, MAN-TEN and TRI-TEN are registered trademarks. 
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Cranes have to operate in all- 
weather temperatures and are 
subject to stress and shock. 
That's why many of them are 
made oftough TRI-TEN Steel. 


Light standards stay good looking for 
years because of COR-TEN Steel’s 
outstanding atmospheric corrosion 
resistance. Paint life is extended. 
Slim design is made possible by 
COR-TEN Steel's strength. 


TRI-TEN Steel has cut weight and cost of dozens 
of major bridges. In the bridge shown here, 
TRI-TEN Steel saved a quarter of a million dollars. 


One of the first applications 
of COR-TEN Steel was in 
hopper cars for weight re- 
duction and longer life. To- 
day, use of COR-TEN Steel 
can save hundreds of dollars 
over the life of a car. 


MAN-TEN Steel, used in 
truck frames and body mem- 
bers, reduces dead weight 
and increases payload. 


The LPG cylinder business uses considerable 
amounts of MAN-TEN Steel because of its 
strength, cost and ease of fabrication to lighten 
the weight. 


Steet This mark tells you a product is 
made of moc'ern, dependable Steel. 


Here's a book that is in the hands of 
thousands of engineers and designers. 
It is your guide to the design of lighter, 


stronger equipment and structures. 


design manual for 
high strength steels 
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This New V-Bel?t Drive 


Saved the Heil Co. $40 
on every Dehydrator Unit 





When Cyclo-Matic Dehydration Units were recently rede- 
signed for greater flexibility in handling different kinds of 
materials, The Heil Co. engineers decided to incorporate 
separate motors to drive the main fan and cooling fan, the 
compressor pump, oil pump, and revolving drum, all of 
which had previously been driven from one motor. 


With the greater number of drives involved, The Heil Co. 
engineers called in a Gates Representative to see if any sav- 
ings were possible on drive costs through use of new Gates 
Super High Capacity V-Belt Drives. Here are the savings 
that were realized... 





SAVED COST: On the original main drive alone, cost of 
conventional-type drive was $128.30. On the new main 
drive, Super HC High Capacity Drives cost only $88.26 
—a saving of $40.04 on each main drive! While cost 
savings on auxiliary drives were not appreciable, addi- 
tional benefits were reaped here through... 


SPACE AND WEIGHT SAVINGS: Up to 62% saving in 
space, and as much as 32% saving in weight, have been 
realized over and over — not only by The Heil Co., but 
by hundreds of other manufacturers who have put Gates 
Super HC High Capacity V-Belt Drives on their prod- 


The Gates Rubber Company, Denver, Colorado 


CF 4) 


ucts. You can do the same —just by contacting your 
Gates Representative. 


AVAILABLE NATIONWIDE — Gates Super HC High Ca- 
pacity V-Belt Drives are stocked in key industrial centers 
throughout the United States and Canada. You'll find 
your nearby Gates Representative listed in the Yellow 
Pages of your phone book. Ask him for your free copy 
of The Modern Way To Design Multiple V-Belt Drives. 


World's Largest Maker of V-Belts 


lil 


HIGH CAPACITY 
SEAS re neti =] 
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{HC} "S V-Belt Drives 


same hp capacity 
in smaller package 
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ELECTRONICS....HYDRAULICS....HEAT TRANSFER....LUBRICATION 


NUCLEONICS....SONICS....COOLANTS....DIELECTRICS: 


Monsanto Specialized Fluids and new 
FluiDesign Service can help you benefit from 


A RENAISSANCE IN 
ENGINEERING DESIGNS 


Conventional fluids (water, oil) impose well-known restrictions on engineer- 
ing designs. Heat, radiation, fire hazard, shear, electrical requirements, 
extreme pressure, friction—all cause problems—limit you in design flexibility, 
in imaginative thinking, in new ideas. 

Monsanto’s specialized synthetic fluids—chemically tailored to minimize 
many design restrictions in power transmission, lubrication, heat transfer, 
insulation, cooling—make new and improved designs practical. Spawned by 
advances in specialized fluid properties and broadening of fluid functions— 
a renaissance in engineering concepts is starting now. These specialized 
fluids open new design opportunities for your exploration. 


Monsanto’s new FluiDesign Service—established to help you meet your 
needs best from the capabilities of some thirty specialized fluids—can give 
you valuable guidance at the outset of your design exploration and engineer- 
ing planning. For example, the next two pages provide you with the 
FluiDesign Service Report, “Fire-Resistant Fluids for New Mechanical 
Applications.”” Among the fifteen fluids described, one or more may allow 
you to engineer your next design for safer, more efficient performance. 


_ Be sure to get your fact-packed Fluid Data File... 
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From Monsanto FluiDesign Service... 


FIRE-RESISTANT FLUIDS FOR NEW 


The fifteen fire-resistant fluids described here 
are now at work in industrial and aircraft 
hydraulics, heat transfer and other mechan- 
ical applications which require a firesafe fluid. 
When you need a fire-resistant fluid for any 
application, one of these Monsanto special- 
ized fluids may be adaptable to your job. 


Consider how these and other specialized 
fluids might solve special-design engineering 


Skydrol 
7000 


Skydrol 
500A 


Flash point, °F., 


Cleveland Open Cup 425° 360° 
Fire point, °F., 
Cleveland Open Cup 475° 


Autoignition temp., °F. 1050° 
Viscosity, cs. 
100°F. 
210°F. 


15.5 
4.00 
Pour point, °F. < —70° 
Boiling point, °F. 

760 mm. Hg 709° 
Max. bulk temp., °F. 

long term 200° 
Coefficient of thermal 

expansion, per °F. 


Specific heat, 25°C. 


Thermal conductivity 
Btu/hr. /ft.?/ft./°F. 


Bulk modulus, psi 


Specific gravity, 
25° /25°C. 


Resistivity, ohm-cm, 
25°C. 


Dielectric strength, 
25°C., 60 cps., 0.1 in. 


Dielectric constant, 
25°C., 1000 cps.’ 


Power factor, % 
1000 cps., 25°C. 0.49 
aircraft 

hydraulics 


Original use aircraft 


hydraulics 


problems for you. If one of these fifteen, 
does not meet your present requirements, 
Monsanto FluiDesign Service will make 
other recommendations for your application. 
Just send a brief description of the condi- 
tions which your fluid must meet. 


For the specific properties you need, only 
Monsanto can make and help you select from 
so many kinds of specialized fluids, including 


Pydraul 


Pydraul 
60 A-200 


435° 


460° 


0.28 


0.059 


400,000 
1.42 
3.3 x 10!° 


38KV 


2.2 


industrial 
hydraulics 


industrial 
hydraulics 


industrial 
hydraulics 


industrial 
hydraulics 





MECHANICAL APPLICATIONS 





phosphate esters, silicate esters, diphenyl and 
terphenyl and chlorinated derivatives. 
Monsanto has the best facilities and broadest 
know-how for making the widest variety of 
fluid “base” stocks and additive modifiers of 
any chemical manufacturer. Whatever your 
requirements, consult Monsanto if you need 
a fluid for a new product or machine-de- 
sign concept. 


Aroclor 
1221 


Pydraul Pydraul OS-81 
625 AC 


465° 420° 295° 


650° 349° 


1100° 
88.2 

20° 

688° 


300° 


4.5 


<0.1 


industrial air- turbine and plasticizer 
hydraulics compressor compressor 
lubrication lubricant 
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plasticizer 


Write: 

MONSANTO CHEMICAL CO. 
Organic Chemicals Division 
FluiDesign Service, Dept. 2764A 
St. Louis 66, Missouri 


Monsanto 


SKYDROL, PYDRAUL, AROCLOR: Monsanto 
T. M.s, Reg. U.S. Pat. Off. 


Aroclor Transformer 
1254 Askarel 


Aroclor 
1248 


Aroclor Aroclor 
1232 1242 


308° 360° 379° 460° 


460° >640° 460° 


1000° 


5.0 
1.5 


47° 


5.4 5.8 4.0 


<0.1 <0.1 <0.1 <0.1 0.1 


transformer 
dielectric 


heat 
transfer 


capacitor 
impregnant 


capacitor 
impregnant; 
heat transfer 
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You asked for a wound filter cartridge |. 


‘@4 «A 343 
4 


with superior performance 


characteristics ...and here it is! | 
2... re ee 


+ 


- ~- .* 


MICRO-WYND 


, 
4 ms 


= 2 _* 
Ky oe 


we the outstanding depth-type, 
disposable filter cartridge 


MICcRO-wYND is Cuno’s answer to the many oper- 
ating headaches typical of the ordinary wound 
cartridge . . . because it is designed and built with 
absolute control of all elements affecting filtration 
performance. 

MICRO-WYND’s patented manufacturing process 
unites a layer of fibers of proven filter properties 
with a winding yarn of exceptional strength. The 
filter fibers, woven in and out of the winding yarn, 
are firmly locked in place, completely bridging 
each diamond-shaped fluid path. This exclusive 
Cuno process does away with problems of variable 
flow, early loading, sudden contaminant bypassing 
that users encounter with ordinary wound filters 
whose efficiency is compromised by a mere brushing 
of the winding yarn to raise filter fibers. 

There’s more to MICRO-WYND, too, than meets 
the eye. Graded density in depth, or ability to trap 
progressively finer particles from O.D. to core, is 


® 
THE CUNO 
ENGINEERING CORPORATION 
MERIDEN, CONNECTICUT 


IN CANADA: PEACOCK BROS., LTD. 
MONTREAL, P.Q. 


achieved by controlled dispersion of the separately 
applied layer of filter fibers. Strict control of winding 
yarn tension and method of application also gives 
you a cartridge that is structurally strong, that 
assembles in multiples without extra end sealing 
devices, and that stands up under the toughest 
operating conditions. 

Get the facts now on MICRO-WYND . . . the all-new 
wound cartridge that’s designed and built to set 
new filtration performance standards in your plant! 


THE CUNO ENGINEERING CORPORATION 
Dept. 19, 80 South Vine Street 
Meriden, Connecticut © 
Please send me new Data Folder—MW-100—on Micro- 
Wynd. The fluid | want to filter is 
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Company. 





Street 
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More in-service reliability through: 
iy LS 


Quick removal — maifunc- 
tioning unit can be removed 
with a half turn of the wrist, 
reducing down-time to 30 
seconds with plug-in spare. 


Tell-tale monitoring — all 
controls easily accessible, up 
front. Tiny tell-tales spot 
trouble instantly, isolate it to 
@ specific modular unit. 


Plug-in components for electronic systems 


Alden plug-in components offer far more than the convenience and ease 
of modular packaging . . . the prime advantage of these basic building blocks 
is that they make possible more reliability in service. 


Quick replacement — mal- 
functioning component can be 
snapped out and replaced in 
seconds. 


Single point of check — all 
leads 
checkpoint — makes possible 
color coded, 
trated circuit legends. 


In-service checks — Alden 
Adapter Cable brings chassis 
out into the open while in 
operation for quick checking. 


Quick repair — rugged, port- 
able carrying case protects 
chassis. Replacement of mal- 
functioning chassis is only 
air mail time away from ser- 
vice center. 


brought to single 


vividly illus- 


From layout to finished equipment...in just <> steps: 





% Toe 
Unitize circuitry in compact, vertical 
planes with Alden Terminal Card 


Mounting System — Your circuitry 
is assembled in complete units, 


ready for housing. 
39 
pits 


Miniature 


Pre-punthed terminals 


termina! cards 


Jumper strip 


ri Card mounting 
(eliminates wiring) 


sockets 





Complete circuits ready for 
plug-in package or chassis 








= 


| 
Mount cards in Alden Basic Chassis 
for tremendous variety with stand- 
ard components — Alden provides 
standard plug-in or slide housings. 
With spares, units are replaceable 


in 30 seconds. 


Alden plug-in package 4 sizes: 7, 9, 11, and 20 pin 





‘Alden Basic Chassis 


Picture Frame Rack Adaptor — for mounting Alden 
Basic Chassis in any combination. Mounts in standard 


‘ ~) 
Mount sub-assemblies in Alden 
UniRacks — UniRacks fully utilize 
all the features of plug-in construc- 
tion, give you a more compact, 
serviceable unit. Furnished in 2 
basic heights, either mobile or sta- 
tionary — easily accessible, front 

or rear. 











8 rack or Alden UniRacks. 





: ‘ 





Assign Alden testing and sensing elements 
to each unit to spot trouble instantly 


Stacking and 
patch cord 


Miniatu 
Pan-i-lite 
Switch 
(momentary 
contact) 


Miniature 
indicator 
lights 


Miniature: 
test jacks 


Write today for new Alden Plug-in Booklet 
and handy, up-dated Quick Order Guide. 





Terminal Card Mounting Kit #42 — Includes new Alden 


Staking Tool plus prepunched terminal cards, ratchet ter- 
minals, eyelets, brackets, and card mounting tube sockets 


—everything for simplified, 
time saving circuitry layout. $49.95 


























Basic Chassis and Terminal Card Assortment Kit 437 


— All necessary components to mount, house, fasten and 
monitor your electronic circuitry. Makes 
sense, save time, establishes rel.ability. $249.50 


Other kits from $11.50 


PRODUCTS COMPANY,12114N. Main Street, Bockton, Mass. 
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DOTTED LINE SHOWS where two copper extrusions 
were brazed together to make original part. When 
you consider the intricate shape and the weight of 
the part ( a 3%," section measuring 44%4" x 47%", 
weighing 8 Ibs. 7 ozs.), you can readily understand 
why it was at first thought impractical to make it 
into a single extrusion. 


Revere helps ‘fit the metal to the job” 


AND ONE COPPER EXTRUSION REPLACES TWO, SAVING TIME AND MONEY 
WITH CONSIDERABLE INCREASE IN LIFE OF PART 


The Revere Copper Extrusion shown above was originally two 
extrusions brazed together. And, since it is quite an intricate 
shape, and weighty, it was at first thought impractical to make 
as a single extrusion, but the possibility was believed to be 
worth investigating. 

Through close collaboration between the manufacturer's 
engineering department and the Revere Methods and Production 
Departments, it was found possible to combine these two sec- 
tions into a single extrusion. Work was started, dies were made 
and test runs conducted. The tooling (for hot extrusion was 
followed by cold drawing) posed speciai problems. It had to be 
both rugged and precise in order to produce this monster to the 
manufacturer’s exacting specifications. Finally, a sample extru- 
sion was delivered to the customer for testing and found to be 
right in every way. 

Not only does this new, single extrusion eliminate a great 
deal of machining but obviates the necessity of purchasing two 
separate extrusions and brazing them together. This means 


Circle 431 


substantial savings in dollars and time involved, plus a longer- 
lasting part, because the heat required to join the two pieces 
originally used, tended to soften the built-up unit, thus shorten- 
ing its useful life. 

So, before you give up on what at first may seem an insoluble 
problem, why not call in Revere’s Technical Advisory Service? 
It’s entirely possible they can help you ‘‘fit the metal to the job” 
with a resultant saving in the production of a superior product. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
‘RE VERE 


- 230 Park Avenue, New York ng Sodh ¥. 


she as Bcesin Principal Cities. Mills: Rome, N 
‘ and Ul.; Detroit, Mich.; 45 Aneel, 
Riverside and Sama Ane Cali: ; New Bedford and P. a 
a33.; Brooklyn, N. Y.; Newport, Ark.; Ft. Calboun, Ni 
Distributors Everywhere. 
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Self-locking nut that locks without seating, 


FLEXLOC 


Left to right: full height, thin, microsize, clinch nut. 


Three of the most significant features of 1-piece 
all-metal FLEXLOCs: they are self-locking; they 
lock without seating; they won’t work loose, 
regardless of vibration. 

With FLExLoc no lockwashers, jam nuts, 
cotter pins or other auxiliary locking devices are 
needed. There’s nothing extra to put together, 
come apart or get lost. Your design problem is 
simplified. Assembly time and costs are reduced. 
And maintenance expenses are lowered because 
FLEXLOCs can be readily removed and repeat- 
edly re-used. 

What’s more, since FLEXLOcs lock without 
seating, they serve as stop nuts, staying put any- 
where on bolt or stud once 11% threads of bolt 
are past top of FLEXLOc. And there’s no need to 
worry about the effect of ‘‘shake, rattle or rock” 
on FLEXLOCs. They just won’t budge, even in the 
face of terrific impact, ceaseless vibration. 


Fiextoc Clinch Nuts— Designed for use in thin- 
section materials, they make blind fastening 
easy, are ideal where dismantling and reassembly 
is required. They are simply clinched into the 
material to be assembled and become an integral 
part of it. Use FLEXLOc Clinch Nuts in place of 
anchor, weld or cage nuts. 


See your authorized SPS distributor for complete in- 
forraation on sizes, materials and finishes. Or write 
SPS— manufacturer of precision threaded fasteners and 
allied products in many metals, including titanium. 


FLEXLOC Nuts 
PRODUCT SIZES 
Full Height . #2 through 2” 
Thin Type ery ay ‘ #6 through 11,” 
Microsize #0 through #4 
Clinch—regular .. s+... #4 through 5/16” 
Clinch—microsize . #0 through #4 
Regular clinch nuts come in 7 shank lengths, 
microsize clinch nuts in 2 


INDUSTRIAL FASTENER Division 


JENKINTOWN 18, PENNSYLVANIA § 


where reliability replaces probability 
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Quick delivery 


of the Drive you need! 


When you purchase a Square D A-S Drive, you get 
a complete “package”—Including drive motor, 
operator’s station and all controls. You aiso get 
these important advantages: 


QUICK DELIVERY « Square D’s unique method of 
stocking sub-assemblies means quicker deliveries 
of packaged drives to meet your requirements. 


EASY INSTALLATION e Maintenance manuals are 
complete in every detail, including step-by-step in- 
stallation instructions. Moreover, each A-S Drive is 
completely factory-tested and adjusted when 
shipped — only a few trimming adjustments are 
needed to put it in operation. 


MINIMUM MAINTENANCE « Industrially rated 


components are used throughout, and extra-sturdy 
cabinets give lasting protection. Static elements 





and encapsulated circuits—which are virtually main- 
tenance-free — are utilized wherever possible. 


EXTRA SAFETY « Only push buttons with heavy- 
duty construction and potentiometers with indus- 
trial clearances are used in operator's stations, for 
maximum personnel safety. 


WIDE VARIETY AVAILABLE ¢ There's a Square D 
“package” for any adjustable-speed job. You can 
choose from electronic, magnetic amplifier or motor- 
generator types — with ratings from 1/20 to 400 hp 
— and with accuracies to within fractions of 1%. 


FIELD APPLICATION HELP ¢ Square D has wide 
experience in the design and manufacture of ad- 
justable-speed drives, and field specialists are 
trained to help you in the selection of the proper 
drive. 


Write FOR BULLETIN » Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 








SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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FROM WESTINGHOUSE 


Mr. Westinghouse and MagnaFlow Drives 
Bring Simple Solution to Speed Control 
Problems, Save Money and Space, Too! 


Westinghouse MagnaFlow* electromagnetic drives—air or liquid cooled—pro- 
vide infinitely adjustable speeds from standstill to top speed with regulation 
guaranteed at +2% of top speed over a 17-to-1 speed range (even closer regu- 
lation when desired). Control is smooth and stepless. 
These compact drives, having a minimum number of parts, are built for rough, 
trouble-free service. The unique electromagnetic coupling maintains adjustable 
output speed without the use of pulleys, belts, brushes, commutators, slip rings 
or rotating windings. A rugged Life-Line® “A” motor supplies reliable a-c drive 
power. No power converting equipment needed—only a small, static exciter 
and an operator’s control station. Initial cost is low; installation—easy and 
inexpensive. 
Your Man from Westinghouse is ready now to help you apply MagnaFlow 
drives . . . and any other drives you may need. Call him . . . or write for a copy 
of Westinghouse MagnaFlow Electromagnetic Drives (B-7875), Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 30, Pennsylvania. You can be 
sure... if it’s Westinghouse. J-22162 
*Trade-Mark 


MagnaFlow drives—air cooled (foreground) and liquid cooled—are available in various 
horsepower ratings for winders, conveyors, fans, pumps, extruders and other ma- 
chinery in all industries. 


Westinghouse 
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Eastma MANUFACTURING COMPANY 
Dept. MD-12, MANITOWOC, WISCONSIN 


68 


THE KEY 

TO A 
DEPENDABLE 
SYSTEM! 


Eastman | 


HYDRAULIC HOSE ASSEMBLIES 


1 


a 
aE) 


Le 


1 


EASTMAN 


designs complete 
hydraulic operation 
for SCHRAMM 
Rotadrill 


FA a Se nd 


SSeS 


—_—_—— 


Valves mounted in three convenient banks for each outrigger, 
forward and reverse rotation of motor, slow down 
speed, rapid down speed and for breakout cylinder. 


iii 


PERMANENTLY ATTACHED COUPLINGS 
for 1, 2, and 3 wire braid rubber cover hose 


Sa 


4. 


The cooperation of EASTMAN Engineering was enlisted in making the 
operation of this truck-mounted Schramm Rotadrill completely hydraulic. 


Hydraulic power is delivered through EASTMAN Hydraulic Hose 
Assemblies to: 


1. Three-Speed Reversible Rotation Head: Standard speeds—44, 65 and 
120 r.p.m. with 26,500 inch pounds torque. 2. Cylinders controlling down 
feed, rapid feed and slow feed. 3. Controls for raising and lowering of mast. 
4. Breakout Cylinder. 5. Hydraulic Winch and Hook. 6. Three Outriggers. 


Dependable field service is assured through EASTMAN Two-Wire 
Braid High Pressure Hose with Permanently Attached Couplings 
providing a bond stronger than the hose itself. 


REUSABLE COUPLINGS 
for fabric cover hose 


Cra 


REUSABLE COUPLINGS 
for rubber cover hose 


Efficient power delivery through the extensive, multiple circuits of this 
rock-drilling rig is obtained through EASTMAN designed permanently 


attached hose assemblies which insure longer life and lower cost. 


CLAMP COUPLINGS 
for 1, 2, and 3 wire braid rubber cover hose 


ENGINEERED FOR ENGINEERS BY ENGINEERS 


Let EASTMAN Engineering assist you in planning the initial layout of 
your hydraulic system—for most efficient power delivery and lowest cost. 


Write today for 
Bulletin 100 and 
200 on EASTMAN 
High, Medium and 
Low Pressure 
Hydraulic Hose 
Assemblies, 


eeeereee@enrteeedcenee7#s+seeneee#eeeeee#eee#ee#ee##e#e#e8 
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Photo courtesy of The Maytag Company 


TO ACHESON MOLD COATING PROPERTIES 


Consistently uniform castings of gear housings for their | 
entire line of automatic washers, have been achieved at The 
Maytag Company by the use of ‘dag’ 193 as a refractory mold 
coating. In their Newton, Iowa foundry, up to 2500 sets of 
gear housings and housing covers are produced in a three- 
shift work day. Since these aluminum housings have been 
designed to provide maintenance-free service over the life- 
time of the washer, they receive permanent lubrication at the 
time of assembly. The protection of the gear train rests on 
the tightness of the housing... its ability to keep lubricant 
supply in, detergents and other contaminants out. 


which was entirely free from shrinkage and surface defects. 
Wall thickness varies between 14” and °4”. Hot work tool 
steel, S.A.E. H-13, a non-heat treated alloy, was determined 
to be the best material for these permanent mold dies. The 
dies are pre-heated before applying the Acheson coating ma- 
terial. ‘dag’ 193 is diluted 1 to 3 with water for this applica- 
tion. It is sprayed on the mold surfaces during each shift 
with normal commercial equipment at line air pressure. Dur- 
ing molding operations the dies are held at approximately 
700°F., controlled with air and water. Pouring temperatures 
range from 1175°F to 1200’F. Sample castings are removed 
from the line periodically and checked for pressure tightness. 
Where additional protection is indicated, a touch-up coating 
is applied. 

Because of its excellent insulating properties, ‘dag’ 193 mini- 
mizes shrinkage. The flow of molten aluminum and the de- 


gree of cooling is better controlled, even in those areas where | 
the casting shape varies from thick to narrow. The con- | 


tinuous film of insulating particles spreads uniformly over 
the entire die surface, reaching critical areas to provide 
equalized insulation for all parts of the casting. Sound, 
trouble-free parts are the result at Maytag. Ease of parting 
is illustrated by the fact that the original H-13 steel die is 
still on the line after four years of use. Look into the appli- 
cation of a quality Acheson Dispersion in your permanent 
molding or casting operation. Send for Bulletin 425. 





Product Design Aided By 
Acheson Dry-Film Lubricants 


The continuing search for improved 
methods of designing and producing 
profitable — yet “abuse proof” ap- 
pliances, has led a growing number 
of manufacturers to Acheson dry- 
film lubricants. Two of the most 
po opular of these products are ‘dag’ 
ispersions 154 and 210. 


‘dag’ 154 is a dispersion of colloidal 
graphite in isopropyl alcohol. This 
versatile material combines the fast 
air-drying quality of its volatile 
carrier, with the many inherent 
properties of colloidai graphite. 
These include low friction, long 
wear life, chemical inertness, and 
electrical and thermal conductivity 
properties. Because of its unique 
features, ‘dag’ 154 is providing per- 
manent lubrication for internal 
mechanisms of toasters, washers, 
dryers, and other electrical appli- 


| ances. 
| A companion product, ‘dag’ 210, is a 


dispersion of colloidal molybdenum 


| disulfide in isopropyl alcohol. When 


BETTER CASTINGS AT MAYTAG ATTRIBUTED 





diluted with compatible diluents, it 
may be applied by a variety of 
methods to form a quick-drying, 
tightly adherent MoS» film. This 
film exhibits the unique, high-pres- 
sure, high-temperature, lubricatin 
and release properties inherent with 
molybdenum disulfide. 

One of the most recent innovations 
has been the development of EM- 
RALON® dispersions of tetra- 
fluoroethylene (TFE) in resin car- 
riers. This permits, for the first 
time, the application of this unique 
polymer to a wide variety of heat 
sensitive substrates. The extremely 
low friction coefficient of TFE 


Uniformity was not easily achieved. The design of the hous- | ™#es, EMRALON’ ideally suited 


ing and cover castings made it difficult to produce a part | 


for light load mechanisms. 


There are many other applications 
of Acheson Dispersions in the appli- 
ance industry; one or more should 
prove profitable for you. For 
further information, write for our 
current Products List. Address 
Dept. MD-12. 


























‘dag’ and ‘EMRALON’, are trademarks registered 
in the U. S. Patent Office by Acheson Industries, Inc. 


©) ACH ESON Lolloids Company PORT HURON, MICHIGAN 


A division of Acheson Industries, Inc. Also Acheson Industries (Europe) Ltd. and affiliates, London, England 


Offices in: 
Boston » Chicago » Cleveland » Dayton Detroit-Los Angelese New York « Philadelphia - Pittsburgh + Rochester » St. Louis 
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NORGREN SALES AND 
SERVICE REPRESENTATIVES 


ATLANTA 11, GA. 

Air & Hydraulics Eng., Inc 
Diamond 4-3433 
BALTIMORE 18, MD. 
N. B. Cochrane Co 
HOpkins 7-4884 
BIRMINGHAM §, ALA. 
Air & Hydraulics Eng., Inc 
ALpine 2-6101 
BUFFALO, N. Y. 
Goll-Hanford Corp 
SPring 7200 

CEDAR RAPIDS, IOWA 
Walter Norris Eng. Co. 
EMpire 3-0438 
CHARLOTTE 7, N. C. 


L. W. Kinnear & Co., Inc 
FRanklin 6-7553 


CHICAGO 6, ILL. 
Walter Norris Eng. Co 
STate 2-2804 


CLEVELAND 7, OHIO 


F & W Ursem Co 
LAkewood 1-9136 


DALLAS 35, TEXAS 
Leo. J. Schindler Co., Inc 
LAkeside 8-0517 
DAYTON, OHIO 

K.C. Mosier Co 

BA 4-9805 

DENVER, COLO. 

E. C. Wild Co., Inc 
SHerman 4-1253 

DES MOINES, IOWA 
Walter Norris Eng. Co 
ATlantic 2-8782 
DETROIT 28, MICH. 
William H. Nash Co., Inc 
BRoadway 3-7493 
EVANSVILLE, IND. 
Neff Engineering Co 
GReenleaf 7-4141 
FLINT 2, MICH, 


William H. Nash Co., Inc 
CEdar 5-0444 


FT. LAUDERDALE, FLA. 


Air & Hydraulics Eng., Inc 
LUdlow 3-5657 


FORT WAYNE, IND. 
Neff Engineering Co 
EAstbrook 7391 & 2 


GRAND RAPIDS, MICH. 
William H. Nash Co., ine 
GL 2-0929 

HARTFORD, CONN. 
Pearse-Pearson Co., Inc 
Broomfield, Conn 

CHapel 2-7777 


HONOLULU 13, HAWAII 
Chapson Bros., Ltd 

57-306 

HOUSTON 11, TEXAS 
Leo J. Schindler Co., Inc 
WAInut 3-2525 
HUNTINGTON, W. VA. 


K. C. Mosier Co 
JAckson 5-4831 


INDIANAPOLIS 2, IND. 
Neff Engineering Co. 
WAInut 5-5311 


KANSAS CITY 15, KAN. 
Air Equip. Co 
DRexel 1-3709 


LOS ANGELES, CALIF. 
The Teglen Eng. Co., Inc. 
So. Pasadena, Calif. 
MUrray 2-2856 
LOUISVILLE, KY. 
Charles Weber Co 
MElrose 7-2574 


MILWAUKEE 8, WIS. 
C. L. Thompson Co 
Hilltop 4-4817 


MINNEAPOLIS 4, MINN. 
H. U. Rogness 
FEderal 3-5595 


MOLINE, ILL. 
Walter Norris Eng., Co 
764-1196 


NEEDHAM, MASS. 
Pearse-Pearson Co., Inc 
Hliicrest 4-1090 


NEWARK, N. J. 
K. E. Knotts Co 
Westfield, N. J 
ADams 2-8700 


NEW YORK, N.Y. 
K. E. Knotts Co 
BArclay 7-7455 


OKLAHOMA CITY, OKLA. 
Nix Supply Co 

ORange 7-6623 
PHILADELPHIA, PA. 
J. A. Moody Co 

Wayne, Pa 

MUrray 8-3750 
PHOENIX, ARIZ. 
Air-Draulics Co 

ALpine 8-6441 
PITTSBURGH 26, PA. 
Leonard R. Nourie, Inc 
LOcust 1-1628 
PORTLAND 9, ORE. 
Power Transmission 
Products 

CA 7-1272 
PROVIDENCE, R. |. 


Pearse-Pearson Co., Inc 
GAspee 1-2557 


RICHMOND 20, VA. 
C. Arthur Weaver Co., Inc 
ELgin 9-5771 


ROCHESTER 18, N. Y. 
Goll-Hanford Corp 
GReenfield 3-8323 


ROCKFORD, ILL. 
Walter Norris Eng. Co 
WOodland 3-2811 


SAN FRANCISCO, CALIF. 
Airdraulic Ind. Products Co 
Burlingame, Calif 
Diamond 2-7297 


SEATTLE 9, WASH. 
George W. Warden Co 
ATwater 3-0622 


SHREVEPORT, LA. 
Harris Frederic & Co., Inc 
5-7455 & 5-7456 


ST. LOUIS 10, MO. 
Sturgis Equip. Co 
OLive 2-5380 
STRATFORD, CONN. 
Pearse-Pearson Co., Inc 
DRexel 8-2992 
SYRACUSE 3, N. Y. 
Ralph W. Earl Co 
GRanite 5-5145 
TULSA, OKLA. 

Nix Supply Co 
Diamond 3-8916 
VANCOUVER, B. C. 
Galbraith & Sulley, Ltd. 
CHerry 5121 
LACHINE-MONTREAL, 
QUE. 

Cowper Co., Ltd 
MElrose 7-6746 
TORONTO, ONT. 
John Spotton Co., Ltd 
CLifford 9-8276 


Norgren Diaphragm-Type 
Relief Valves and 
Flow-Control Valves 


Diaphragm - Type 
Relief Valve 


Type 62AX— for use 
with air, water, oil and 
similar fluids. 4%", 

x: H%", rn, S". . isd 
pipe sizes. For relief 
pressures up to 250 
psig (%", %", %") and 


up to 125 psig (%", 1”). 


Pop 
Safety Valves 


Type 1000— for air. %", 
nw", %", ”" pipe sizes. 
Relief pressure ranges: 
25 to 200 psig. 


Low Flow 
Relief Valves 


Type 61A— for air, 
water and non-corrosive 
gases. 4%", 4%” pipe 
sizes. For relief 
pressures: 25 to 

300 psig. 





Compact Diaphragm-Type 
Relief Valve 


Type 40AB— for use with 
air, water, oil and similar 
fluids. %", 4%" pipe sizes. 
Relief pressure adjustable 
up to 100 psig. 


Fiow Control Valves 


Types 1100 and 1200— 
for air, oil, hot and cold 
water, steam, non- 
corrosive gases and 
liquids. Two-way and 
single-way valves. %", 
%", %" pipe sizes. Max. 
pressure: 250 psig on air 
and hydraulic systems, 
125 psig on saturated steam 
and hot water systems. 


Needle Valves 


Type N— for air, liquids 
and gases that do not affect 
brass. 4%", %” pipe sizes. 
Maximum pressure: 


250 psig. 


For complete information on these products or the complete Norgren line of 
compressed air filters, pressure regulators and /ubricators, call your nearby 
Norgren representative, listed at left—or write for descriptive literature. 


C.A.NORGREN CO. 


3442 SOUTH ELATI STREET e ENGLEWOOD, COLORADO 


Circle 437 on Page 19 


FOUNDED 
IN 1926 


MacuHinE DesicN 





December 8, 1960 


Recordak microfilms more than meet 
DOD requirements! 


Recorpak Precision Microfilming gives you 
better than 120 lines per mm resolution at 
30 to 1 reduction ratio. 


This assurance of high-quality reproductions on 
low-cost 35 mm Recordak microfilm should be 
important news for all firms working with the 
Government. And equally important for all others 
who plan to automate their engineering draw- 
ing files for increased efficiency. 


It’s a fact, proven many times over, the success of 
an automated drawing program depends mainly 


SRECORDORK* 


(Subsidiary of Eastman Kodak Company) 
originator of modern microfilming 
—now in its 33rd year 
IN CANADA contact Recordak of Canada Ltd., Toronto 


upon the quality of your microfilm pictures. They 
must be completely legible when checked in film 
readers... and they must also produce accurate, 
easy-to-read paper prints and duplicate micro- 
films. 


Send for free booklet giving details on this pre- 
cision microfilming system available through 
Recordak and its nation-wide dealer organization. 


RECORDAK CORPORATION °™"? 


415 Madison Avenue, New York 17, N.Y. 
neering Drawing System. No obligation whatsoever. 


Name. 


ececcsececeee MAIL COUPON TODAY «eececeecs 


Gentlemen: Send free booklet describing Recorpak Engi- 





Company. 





Position. 





Address. 





City Zone State 
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New Motors by 
UNIVERSAL introduce new 


free-aligning ball bearing assembly” 


... Utilizing only the shaft for alignment, the new 

Universal Ball Bearing Assembly provides: 

... reduced noise level in ball bearing motors... 

... easier starting regardless of load... 

... elimination of pre-loaded bearings due to misalignment. 


Two new UNIVERSAL ELECTRIC motors, Type 523 (4 pole) and Type 563 
(6 pole) incorporate an entirely new ball bearing assembly design. 

The new ball bearing assembly is resiliently suspended in a 

‘neoprene collar with the axis of support in the center of the bearing. 
The bearing is thus inherently in balance and can adjust to any 

shaft misalignment 100% of the time utilizing only the shaft itself 

for alignment. This new design requires no pressure to retain the 

bearing in its position and the bearing cannot be forced from its 


seat regardless of the amount or type of load placed on the shaft. 


Advantages of the UNIVERSAL ELECTRIC ball bearing design 

ore (1) reduced noise level, (2) permanent cushioned end play, 

(3) easier starting, (4) elimination of snap rings, shoulders and 
undercuts thus providing a stronger motor shaft and (5) elimination of 
preloaded bearings due to misalignment thus resulting in a free 


running motor with a longer motor life. UNIVERSAL offers the only 


Universal Bearings* 
Universal Free-Aligning sleeve-type 


t = @ 


AP 


4 


4 " , 
’ %2"8 

e c 

: 


ball bearing shaded pole motors on the market that can make all of these claims. *Pat. applied for 


UNIVERSAL Electric 
Motors type 523 and 
type 563 with the new ball 


bearing assembly, offer the perfect 
flat speed torque curve necessary for 
critical air moving or recorder 
applications. In addition to these 

2 new motors, UNIVERSAL ELECTRIC 
also is making a new 6 pole sleeve 
bearing motor Type 63 as well as 


Beorings eliminate fractional HP motor the standard 4 pole, Type 23. These motors offer maximum performance 


bearing problems due to misalignment. 


Like the new ball bearing assembly, and efficiency for kitchen ventilators, unit heaters, evaporative coolers, 


this revolutionary bearing is inherently 
in balance and can adjust to any shaft 
misalignment 100% of the time under 


condenser tans, refrigerated cabinets, etc. 


any load condition. Write for complete specifications on your requirements. 


UNIVERSAL ELECTRIC COMPANY 
PRECISION ELECTRIC MOTORS 


EXECUTIVE AND GENERAL SALES OFFICES: OWOSSO, MICHIGAN, DEPT. 10 
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Why Name an Air Valve “Mach 2”? 


“Mach 2” is the name of a new Crescent® Air Valve now ready for distribution 
to industry. An identifying name is desirable for this valve to point up the new 
kind of performance it brings to air control and to distinguish it from the other 
valves in the long-established Crescent® line. 


The new Crescent ‘‘Mach 2'' 4-Way Valve. 
(Half-inch pipe size shown.) 


A Breakthrough in Cycling Speed 


Actually these Crescent® “Mach 2” 
3-Way and 4-Way Air Valves represent 
a breakthrough, as the name suggests. 
For years a cycling speed of 600 to 700 
cycles a minute seemed to be the limit 
for solenoid pilot valves. The original 
Crescent 4-Way Valves attained that 
speed a long time before other valves 
even approached it. Now, the “Mach 2” 
has been tested and rated for 1000 
cycles per minute continuous duty. 
During a two-hour test at a speed of 
over 1500 cycles per minute the coil 
temperature stabilized at 7°C below the 
maximum code limit for class A coils. 
Cycling speeds as high as 2100 have 
been successfully reached for intermit- 
tent periods of 20 minutes. 


Brings New Dependability 


We realize that such high cycling 
speeds are seldom needed. However, 
speed and endurance seem to be 
Siamese twins. Here’s why: (1) Speed 
depends on an extremely short stroke 
of the solenoid plunger (3/32 of an 
inch—approximately the thickness of 
a nickel—in the new “Mach 2”). This 
greatly reduces coil heating and, as heat 
goes down, coil life expectancy goes 
up. (2) High cycling speeds demand a 
drastic reduction of friction in the 
solenoid and pilot valve section. In the 
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“Mach 2” pilot valve, a tiny ball seats 
on “O” rings at both ends of a pilot 
cartridge. The ball moves freely, inde- 
pendent of the seals. There is no “O” 
ring drag on the pilot plunger because 
it requires no seals; where there is no 
friction there can be no wear. 


Similarly, the main valve seats seal on 
“O” rings. Metal shoulders take the 
shock in such a way that the “O” ring 
seal is merely kissed by the seat in the 
sealed position; since they are only 
minutely flexed they don’t fatigue or 
lose their resilience. 


100 Million Cycle Guarantee 


Because of the short solenoid plunger 
stroke and the elimination of friction, 
there seems to be no limit to the endur- 
ance of the solenoid coils in “Mach 2” 
Valves. We back up this statement by 
guaranteeing the coil life for a mini- 
mum of 100 million cycles. For six 
years “Mach 2” Valves have undergone 
test. Valves have been placed in some 
of the toughest applications we could 
find to test their performance capabili- 
ties in actual service before introduc- 
ing them to the market. Some were 
installed in plants where they were sub- 
jected to very fast-cycling, continuous 
operation. Others have been operating 
where they are exposed to excessive 
dirt, dust and dampness, and in all cases 
the “Mach 2” Valves are performing 
flawlessly. In fact, some operators 
balked at having us remove them for 
inspection. To test the new waterproof- 
ing treatment of the “Mach 2” coils, 
one of the units was completely sub- 
merged in a container of water on 
April 26, 1959, and it is still function- 
ing perfectly. 


Crescent ‘‘Mach 2" 4-Way Valve on a roofing 
paper machine. This machine operates 24 
hours per day, 7 days per week. 
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Large printing press used to imprint cardboard 
cartons. ‘‘Mach 2"' 3-Way Valve controls spray 
nozzles which apply ‘‘offset spray."’ Production 
speed of this machine is 2000 cycles per hour. 





This Crescent ‘Mach 2"' 4-Way Valve operates 
the hopper doors at a cement batching plant. 
The valve has been operating at 1400 cycles 
per day surrounded by dry cement. We actually 
had to dig the cement away from the valve to 
get a picture. 


Write for the “‘Mach 2” Catalog 


Crescent® “Mach 2” Solenoid Pilot 
Operated Air Valves represent a sig- 
nificant breakthrough in “the cycling 
speed barrier” and in valve life and 
operating dependability. We hope you 
will approve of the unusual name, 
“Mach 2.” We know you will approve 
of the low-cost, downtime-free per- 
formance the “Mach 2” will deliver on 
your tough jobs. Please write to 
Barksdale Valves, 5125 Alcoa Avenue, 
Los Angeles 58, California, and request 
an advance copy of the ‘“‘Mach 2” 
catalog. 
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Schlieren photograph showing heated air rising from Malleable chain link at 1200° F 


For Hot Parts...Use( Malleable 


Heat them up, cool them off—ten thousand times. 
Heat them up, keep them hot—indefinitely ~.. you'll 
find you can count on Malleable iron castings for an 
exceptional combination of safety and economy. 


New research demonstrates that the rugged room- 
temperature characteristics of Malleable castings 
remain virtually unchanged up to 800°F! More 
important—from 800° F. to 1,200°F., Malleable cast- 
ings are unique in providing safe, dependable service 
without sudden drop in strength. 


Let a nearby Malleable castings producer help you 
develop better, more economical parts for elevated 
temperature applications. Send drawings or an out- 
line of your requirements to any of the progressive 
companies that display this symbol— 


MEMBER 


~MALLEABLE 


A c* 
STiINes coun 


For detailed information on ‘‘Use of Malleable Castings in Elevated Temperature Applications,’’ contact any com- 
pany listed on the opposite page, or Malleable Castings Council, Union Commerce Building, Cleveland 14, Ohio. 








Get Dependable Strength At Elevated Temperatures 
With Tough, Economical Malleable Castings 


Malleable iron castings give you excellent service under 
rugged conditions at temperatures up to 800F. Even 
at temperatures as high as 1200F, at reduced stress 
levels, Malleable castings offer uniformly predictable 
properties. 


Compare these stress-rupture curves for Malleable iron 
with other ferrous metals. Malleable’s are straight, 
gradually declining curves...not curves that break 
sharply and suddenly downward. With Malleable you 
can count on long life. 


Stress Rupture Plot for Malleable Iron 
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At temperatures from sub-zero to over 800F, Malleable 
delivers more strength per dollar than any other metal, 
ferrous or non-ferrous. In addition, your products will 
profit from Malleable’s exceptional machining ease and 
uniformity, and the efficiency of the casting process. 


Eight years of service at 900F without a failure! That’s 
the history of these pearlitic Malleable conveyor chains 
carrying aluminum billets through a furnace. Similar 
Malleable chains have been subjected to temperatures 
as high as 1300F in sheet steel normalizing furnaces for 
years without failure. 


Subjected to dynamic stresses 
at temperatures from 500 to 
750F, these pearlitic Malleable 
truck and bus diesel engine pis- 
tons commonly provide more 
than 40,000 hours of service .. . 
over 1,000,000 miles! 


Free Engineering Aid — To help you more exactly evaluate 
the possibilities of producing better products at lower cost 
with Malleable castings, send for Data Unit 108—Elevated 
Temperature Characteristics of Malleable Iron Castings. Your 
copy is available from any foundry listed below, or Malleable 
Castings Council, Union Commerce Building, Cleveland 


14, Ohio. 





For Quality and Economy...Use MALLEABLE 





For Service In Your Area Contact... 


CONNECTICUT 


Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable tron Co., Naugatuck 
New Haven Malleable Iron Co., New Haven 4 


DELAWARE 
Eastern Malleable Iron Co., Wilmington 99 


ILLINOIS 

Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Malleable tron Co., St. Charles 

National Mall. and Steel Castings Co., Cicero 50 
Peoria Malleable Castings Co., Peoria 1 

Wagner Castings Company, Decatur 


INDIANA 


Albion Malleable tron Company, f 
Muncie Division, Muncie 

Link-Belt Company, Indianapolis 6 

National Mall. & Steel Castings Co., Indianapolis 22 

1OWA 


lowa Malleable Iron Co., Fairfield 


MASSACHUSETTS 
Belcher Malleabie Iron Co., Easton 
MICHIGAN 
Albion Maileable tron Co., Albion 
Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable tron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 
MINNESOTA 
Northern Malleable tron Co., St. Paul 6 
MISSISSIPPI 
Mississippi Malleable Iron Co., Meridian 
NEW HAMPSHIRE 
Laconia Malleable Iron Co., Laconia 
NEW YORK 
Acme Steel & Mall. ron Works, Buffalo 7 
Frazer & Jones Company Division 

astern Malleable iron Co., Solvay 
Oriskany Malleable Iron Co., Inc., Oriskany 
Westmoreland Mall. Iron Co., Westmoreland 
OHIO 
American Malleable Castings Co., Marion 
Central Fdry. Div., Gen. Motors, Defiance 
Dayton Mail. tron ‘Co., ironton Div., Ironton 


Dayton Mail. Iron Co., Ohio Mall. Div., Columbus 16 
Maumee Malleable Castings Co., Toledo 5 
National Mall. and Steel Castings Co., Cleveland 6 


PENNSYLVANIA 

Buck Iron Gomeany, a, | sees 22 
Erie Malleable Iron Co., 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleabie tron Co. Meadville 
Pennsylvania Malleable tron Corp., Lancaster 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mail. Iron Co., Point Pleasant 


WISCONSIN 

Belle City Malleable tron Co.. os a 

Chain Belt Compan ny. Milwaukee 

Federal Malleable Company, Inc., ‘west Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malleable Castings Co., Racin 

Milwaukee Malleable & Grey Iron Works. Milwaukee 46 
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NEW FROM HANNIFIN 
THE THOUSAND POUND LINE! 


for hydraulic circuits 
using 1,000 p.s./. pumps 


Now, for the first time in hydraulic cylinder manufacture, Hannifin offers 
a top quality cylinder tailored to the medium-high-pressure hydraulic 


0 A true hydraulic cylinder circuits you operate off 1,000 p.s.i. pumps. 


— not a modified air 
Series “‘L,” the ‘‘Thousand Pound Line,’’ is NOT a modified heavy duty 
air cylinder. Itis built for the job... with steel heads and steel barrel for 
full compliance with J.1.C. hydraulic recommendations. Other extra- 
@ Offered in nine bore sizes quality features include an induction hardened and hard chrome 
— 1” through 8” plated rod, nodular iron piston with cast-iron piston rings — leakproof 
“Lipseals’,’”’ optional — longer cushions on cushioned models, and 
the Hannifin-developed bronze cartridge gland with both “‘Lipseal®”’ 
and ‘‘Wiperseal’”’ to keep the rod drip-free. S.A.E. straight thread ‘‘O”’ 
ring ports as recommended by J.I.C. are optional at no extra cost just 
as they are in the Hannifin heavy duty Series “‘H’’ hydraulic cylinder. 


cylinder 


e Every model withstands at 
least 1,000 p.s.i. in every 


bore size 


Parker-Hannifin field engineering service can help you meet your needs 
precisely, help you select the proper Hannifin cylinder for any service, air 
or hydraulic. Call your nearest Parker-Hannifin sales office or write direct 
for our new bulletin giving all dimensions of Hannifin Series “‘L’’ cylinders. 


® Built to save you money 
~ yet not “built to a price” 


A DIVISION 


ANNIFIN 
515 South Wolf Road « Des Plaines, Illinois 


CORPORATION 


— HANNIFIN COMPANY 


PNEUMATIC AND Hyorautic SYSTEM COMPONENTS 
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eithe hardest metal kmowm e 


a, vel 
yO ok 2 If you've got a real wear problem, it’s 
time you take a long, hard look at Carmet 
Cemented Carbides . . . and how they can ex- 
tend operational life and reduce costs. 

Carmet Cemented Carbides possess the perfect 
combination of extreme hardness, strength, and 
abrasion resistance for the battering that wear 
parts must take . . . the rubbing, scrubbing, 
sliding, and scraping. 

Carmet Cemented Carbides have a compres- 
sive strength higher than any metal or alloy... 
cast, rolled, or forged. They are the hardest man- 
made metal . . . next to a diamond in hardness, 

yet far tougher . . . three times stiffer than steel, 
and up to 100 times more abrasion resistant. 

And you can put this hardness and wear re- 
sistance where it will do the most good. Carmet 
wear parts can be made in practically any shape 


. adapted to any function. 

For all the facts on carbide wear parts, get 
Carmet’s new booklet on design for wear resist- 
ance. It’s packed with charts, graphs, case his- 
tories, and special design criteria for top wear 
parts performance. Ask your local A-L repre- 
sentative for a copy, or write: Allegheny Ludlum 
Steel Corporation, Carmet Division, Oliver 
Building, Pittsburgh 22, Pennsylvania. 
Address Dept. MD-12. 


CARMET & 


CEMENTED CARBIDE + DIVISION OF ALLEGHENY LUDLUM 


#: 


TC ee 
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"Miniaturization makes power transmission 


extra-tough... but G. S. Precision Gearing 
specialists can give us a big head-start on our new designs.” 


“For years we’ve brought in G.S. Precision Gear- and then turn around and produce it right, run 
ing experts at beginning stages of design jobs after run (as our production people will tell you). 
—and it has paid off, whether in modifying : : ; 
existing products or breaking trail in radically i. — it all boils down to this: We want top 
new directions. Miniaturization has given us quality, so we deal with top sources—and GS. 
even tougher Precision Gearing problems — but is known all over the country (among both big 
G.S. is still saving us all kinds of grief by lead- and little companies) as the source of precision- 


ing us to practical power transmission methods made Small and Intermediate Gearing in pro- 
early in the game. duction quanti:ies— which, of course, means 

production economies. And there’s one other 
“G.S. makes the full range of Small and Inter- thing that means a lot to all of us—their men 
mediate Gearing: Spurs, Spiral, Bevels, Helicals, are mighty nice guys to work with! I’d recom- 
Internals, Zerols, Clusters, Ratchets, Splines, mend that you put them on your design team 
Hobbing, Worm Gearing. That means they’re when you come up against a Precision Gearing 
free to prescribe the right kind of Gearing — problem.” 


FRACTIONAL W 
7 LG 


YOU'LL FIND G. S. GEARING 
IN TOP QUALITY PRODUCTS LIKE THESE... 


Adding Machines « Aircraft Carburetors & Fuel Metering Systems « Air- 
craft Instruments and Radios « Automatic Musical Instruments » Automation 
Systems + Business Machines * Check Signing & Protecting Machines « 
Clippers for Barbers, Animal Shearing & Hedge Trimming « Cloth Cutting 
Machines * Coin Changers & Counters * Communication Equipment « 
Control Mechanisms « Electric Fans + Electric Motors « Floor Polishers, 
Sanders, Scrubbers, Sweepers * Food & Drink Mixers, Blenders » Home 
Appliances « Lawn Sprinklers * Machine Tools * Meat Tenderizers, 
Grinders, Slicers + Military Equipment + Motion Picture Cameras & 
Projectors « Optical Instruments * Outboard Motors « Pneumatic Produc- 
tion Tools * Radio & Radar Tuning Assemblies *« Radio Anti-backlash 
Gears + Range Finders » Record Changers » Sewing Machines « Steel 
Strap Stretchers + Step Switches » Tapping, Drilling & Threading Equip- 
ment « Telephone Dials + Television Sets * Thermostatic Controls « 
Typewriters « Vending Machines » Washing Machines. 


Specialties, Inc. 


SEND FOR G.S. illustrated folder! See where and how 2635 WEST MEDILL AVENUE 
we mass-manufacture Small Gearing to uniformly fine toler- 

ances. Folder contains 23 pictures of Small Gears, plant view, CHICAGO 47, ILLINOIS 

as well as Diametral and Circular Pitch Tables. Ask for your 

copy on company stationery, please! 





SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 
WORM GEARING © RACKS © THREAD GRINDING 


© fe eo e . J WORLD'S’ LARGEST EXCLUSIVE MANUFACTURERS 
Lie nal antineg: OF FRACTIONAL HORSEPOWER GEARING 
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Gasket engineering 


LATHE-CUT RINGS 
MOLDED O-RINGS 


Lathe-cut cork-and-rubber rings are compressible. They often permit 


wider tolerances in the flanges... 


opening the way for worthwhile 


savings in machining time. And their initial cost is lower. 


If you now use molded rubber O-rings, 
chances are you can reduce costs con- 
siderably by changing to lathe-cut rings 
of Armstrong cork-and-rubber mate- 
rials. At the same time, it may be pos- 
sible to effect savings in machining 
time and inventory costs. Here’s why. 
A molded O-ring can cause sealing 
problems if the ring is not exactly the 
right size in cross section. If the ring is 
too small, it will not seal. If it is too 
large, it will prevent flange contact. 
The reason, of course, is that rubber 


abi is 


ing time. In some cases, a reduction of 
inventories may be possible because 
one size of cork-and-rubber ring may 
work where two or more molded O- 
ring sizes might be required. These 
economies, of course, are in addition 
to the lower first cost of lathe-cut rings. 


Cork-and-rubber O-rings give the 
imperviousness of rubber, since the 
rubber binder encloses each cork par- 
ticle in a continuous matrix. The tem- 
perature limits of cork-and-rubber ma- 
terials vary with the composition of 


a ise 


Figure 1. Rubber is non-compressible. Under pressure it flows laterally—does not 
decrease in volume. Cork is truly compressible. It exhibits no lateral flow under 
pressure. Cork-and-rubber gives controtled compressibility. Lateral flow can be 
controlled by varying the composition of the material. 


is non-compressible. Under pressure it 
flows laterally, but does not decrease 
in volume. As a result, rubber O-rings 
must be made to very close tolerances 
to allow a perfect fit between flanges. 

Lathe-cut O-rings of cork-and-rub- 
ber compositions offer a number of 
advantages over molded O-rings. In 
such compositions, the compressibility 
can be controlled. The material can be 
made nearly as incompressible as rub- 
ber. The per cent of compression for 
cork-and-rubber rings may range from 
20% to 33%. 

This means that wider tolerances are 
permissible with cork-and-rubber rings, 
since the lateral flow can be controlled. 
The result may be a savings in machin- 


80 Please direct inquiries to advertiser, mentioning MACHINE DESIGN 


the material and the contained fluids 
to which they are exposed. In general, 
continuous operating temperatures 
should not exceed 300° F. 


The solvent resistance of cork-and- 
rubber compositions is comparable to 
straight synthetic rubbers of corre- 
sponding base polymers. For example, 
cork-and-chloroprene-type synthetic 
rubber is normally used with lubricat- 
ing oils and for general purpose appli- 
cations where some swell is desired or 
can be tolerated. 


os 


Figure 2. If O-rings made of incompres- 
sible rubber are slightly oversized, the 
joint will not close. Compressible cork- 
and-rubber rings may be cut to full 
channel width and from 20% to 33% 
deeper than the channel. 


Cork-and-nitrile-type synthetic rub- 
ber provides good gasoline and aro- 
matic-solvent resistance and has less 
tendency to swell or stick on metal 
surfaces. 


If you have a problem with O-rings, 
perhaps we can help you. Send com- 
plete details of your application to us. 
And, for a free 
copy of our Gas- 
ket Design Man- 
ual, containing 
detailed infor- 
mation on gasket DESIGN 
design and selec- MANUAL 
tion, write Armstrong Cork Company, 
Industrial Division, 7112 Dean Street, 
Lancaster, Pennsylvania. 


GASKET 


(Aymstrong GASKET MATERIALS 
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10 minutes for 
complete pump 
overhaul... 


why put up with 
expensive down time 
Valo mallelema-) ol-t) gxerel-la_ m4 







on the spot Without removing the pump from the vehicle, and without 
maintenance with disconnecting hydraulic lines, the new Vickers “High 
Performance” pump can be completely overhauled by simply 


IcCK i R 4 inserting a new pumping cartridge. The pumping cartridge 
® contains all wearing parts in one replaceable unit and 
e . ” * ° . 
High Performance” Pumps results in new pump performance. Write for 


keeps your jobs on schedule Bulletin No. M5108 for performance characteristics. 
*PATS. & PATS. PENDING 


1. After safety, cleanliness and 2. Take out old pump cartridge 3. Replace cover and you have the 
draining instructions have been and insert new one. The cartridge equivalent of a new pump ready for 
followed per vehicle manufacturer’s includes cam ring, rotor, vanes, etc. long, trouble-free service. 
recommendations, take out four —all parts in one assembly. 

cover bolts and remove cover. 


lication Engineering Offices: « ATLANTA « CHICAGO « CINCINNATI 

VICKERS INCORPORATED yoo LAND yap non « GRAND ‘er OUSTON « LOS ANGELES 

DIVISION OF SPERRY RAND CORPORATION AREA (EL Seyundo) + MINNEAPOLIS « K AREA (Springfield, N.J.) 

PHILADELPHIA AREA (Media) ¢ GH AREA (Mt. Lebanon) 

, ORE. © ROCHESTER © es NCISCO AREA (Berkele 

Mobile Hydraulics Division amin s ah ten. enan y) 
ADMINISTRATIVE and ENGINEERING CENTER ALSO SOLD AND SERVICED IN AUSTRALIA, ENGLAND, GERMANY & JAPAN 

Department 1430 e Detroit 32, Michigan IN CANADA: Vickers-Sperry of Canada, Lid., Toronto, Montreal & Vancouver 














ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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MISSILE 
LAUNCHER 
MADE 
MOBILE-LIGHT, 
TAKEOFF-TOUGH 
WITH 


NAXIRA 


HIGH-STRENGTH STEEL 


A battlefield might be anywhere. Wherever it is, there 
may be a need for the new 10,000-pound, 36-foot 
Sperry-Rand U.S. Army Sergeant missiie. That’s 
why the launching station on which the missile is as- 
sembled, aimed and fired must be light enough to be 
transported by land, sea or air. Yet it also has to be 
rugged and strong enough to assure the launcher’s 
availability for subsequent firing. 


N-A-XTRA steels meet all the conditions of light weight, 
high strength and impact resistance. Pound for pound, 
they’re nearly three times stronger than mild carbon 
steel. They are used, not only in this mobile missile 
launcher, but in many other defense products and in 
commercial equipment such as earth-moving vehicles, 
heavy machinery and pressure vessels. 


Fabrication qualities are an N-A-XTRA bonus. Even at 
extreme subnormal temperatures, they remain tough 
and readily weldable. Conventional methods—cold 
forming, gas cutting, shearing and machining—give 
superior results, too. For further information, write 
Product Development Department, Great Lakes Steel 
Corporation, Detroit 29, Michigan. 


id 
WY 


frixTea 


A PRODUCT OF 


GREAT LAKES STEEL 


Detroit 29, Michigan 
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Quenched and tempered N-A-XTRA, the best low carbon extra- 
strength alloy steels you can buy, are available in four levels 
of minimum yield strength, from 80,000 to 110,000 psi. They 
are tough at normal and subnormal temperatures and can be 
readily and reliably welded. Sizes range from ¥%" to 1” thick, 
up to 72” wide and up to 35’ long. 


Look for the STEELMARK 
on the products you buy; place 
it on the products you sell. 


Great Lakes Steel is a Division of NATIONAL STEEL CORPORATION 
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PICK 


FROM 
THIS 
PROTECTED 


TYPE JP 
Explosion 
proof 


TYPE EP 
Standard 
TEFC 


Here’s a power-packed pair of Wagner® totally-enclosed fan-cooled 
motors —Type EP, standard, protected against damage from dust, 
abrasive, fumes, steel chips or filings; and Type JP, explosion-proof, 
for safe use in specified hazardous locations. 


They’ll keep your production rates up, delivering full rated horsepower 
under the toughest conditions . . . staying on the job with dependable, 
continuous service that means peak output. They’re the perfect 

pick, for individual machines or for automated lines. 

In the design illustrated, these motors are built in ratings through 100 hp 
in NEMA frame sizes 182-445U. Let your Wagner Sales Engineer show 
you how this protected pair (or larger Wagner enclosed motors through 
500 hp) gets the job done. Call him, or write us for Bulletin MU-224. 


Wagner Electric Corporation 


6404 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


WM60-19 


HEAVY-DUTY BALL BEARINGS...The ball BEARINGS CAN BE RELUBRICATED... SECURELY SEALED FOR LOW MAINTE- 
bearings used in these motors are of the Factory lubrication will last for many years NANCE...Both ends of these motors have 
highest quality, with more than ample under normal service, but openings are running shaft seals to keep the bearings 
capacity to provide long, troublefree serv- provided to permit relubrication that adds clean. Bearing housings are effectively 


ice under heavy loads, 


84 


years to motor life under severe conditions. sealed to prevent escape of grease. 
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Smallest of the Small. A pigmy 
beetle could easily crawl through the eye 
of an ordinary sewing needle, as shown 
by this equally magnified view of both. 
Among the tiniest of insects, some species 
of pigmy beetles reach about one- 
hundredth of an inch in length. 


Miracles in 
Miniaturization 


ACTUAL SIZE OF THE MPB BEARINGS -C) 


IN TAPE RECORDER SHOWN ABOVE 
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Miniature for Missiles. This fape 
recorder, shown one-sixth actual size, is 
a vital unit in the communications system 
of the Army's ‘‘talking satellite."’ Constant 
low-torque and quiet operation of MPB 
bearings in it maintain accurate tape 
position. 


Man with Miracles. Like al! MPB 
Sales Engineers, Pete Weinert helps solve 
miniaturization problems — by acquaint- 
ing people with MPB service and facilities 
for engineering, research and experi- 
mental work. He's ready to do the same 
for you. 


Little Things That Count. There's nothing new, in the larger sense, about 
ball bearings. But miniaturization of these familiar components is a wholly 
modern development. Forty years ago, for example, MPB was first to manufac- 
ture bearings with O.D.'s as small as ¥%”, and with precision that brought new 
aid to science and industry. Today, after continual pioneering in miniaturization, 
MPB produces over 500 types and sizes of bearings, ranging down to 1/10” 
O.D., with specials as required. Our catalog brings you details on these bear- 
ings. Write for it, or for engineering advice, to Miniature Precision Bearings, 


Inc., 812 Precision Park, Keene, N.H. 


ME-B Helps you perform 
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HAT SECTION 


He FILUSTER HEAD 
RIVNUT 








PLEXIGLAS 


7220 Me 
mee 77772, fi 7772 


4 y x 4 
CEEEELY MN AAAS RUBBER 


Plastic fastened to metal— 


firm and weather-tight with RIVNUTS’ 


Large transparent plastic panels form the cockpit win- 
dows of the Vertol Aircraft Company’s new YHC-1A 
helicopter. The plastic is firmly secured to the airframe 
by B.F.Goodrich Rivnuts. About 300 are installed — 
quickly and easily—resulting in a finished seal that with- 
stands both vibration and weather extremes. 

One man fits the Rivnuts into the hat section, working 
from one side. These Rivnuts act as blind nutplates. 
Attachment screws tighten the molding strips, rubber 
and plastic in a.firm, weatherproof grip. 

This use of blind-fastening Rivnuts insures a simple 
and .very satisfactory method of window installation. In 
case after case, Rivnuts speed assembly, cut labor costs, 
simplify design. If you’d like recommendations on a spe- 
cific fastening problem, please send a print of your part. 





YOU CAN IMPROVE FASTENING IN SHEET METAL, 
TUBING, TANKS WITH RIVNUTS 


New Rivnut Data Book visu- 
alizes how Rivnuts work, 
shows construction and ease 
of installation in many forms 
or types of materials. For free 
copy write Dept. MD-12, 

B.F Goodrich Aviation Prod- 
ucts, @ division of the B.F. 








BE Goodrich aviation products 
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WHAT DO YOU WANT 
TO BOND TO WHAT? 


Take a structural material—for instance, any 
of the materials shown to the right. Want to 
join it to itself or another material? Then 
chances are that SCOTCH-wELD® Brand 
Structural Adhesives are your best fabricat- 
ing answer. This modern high strength 
method of joining materials permits improved 
design and production techniques .. . cuts 
costs .. . offers unique benefits. 


For example: Smoother contours result when 
mechanical fasteners are eliminated. Fabri- 
cating complex shapes—often impossible or 
too expensive with ordinary fastenings—is 
made easy and economical with SCOTCH-WELD 
Adhesives. In fact, costly complex castings 
can often be replaced by two or more inex- 
pensive simple castings bonded together with 
SCOTCH-WELD Adhesives. And lighter gage 
materials may be used where desired, since 
stress is spread over a wide area. Often, too, 
inspection and production steps can be elimi- 
nated. Another benefit—unusual combina- 
tions of materials which can be joined in no 
other way can be bonded perfectly with 
SCOTCH-WELD Adhesives. 





Throughout the metalworking industry, 
bonding with SCOTCH-wELD Brand Structural 
Adhesives is improving quality, speeding 
production and cutting costs. 


SCOTCH-WELD Adhesives may be the answer 
to your design and production problems... 
and improve your product at the same time. 
For full information write on your company 
letterhead, outlining area of interest, to: AC&S 
Division, 3M Company, Dept. SBR-120, 
St. Paul 6, Minn. “scorcu-weio” is a Reg. T.M. of 3M Co, 


flew’ 


* 


ADHESIVES, COATINGS AND SEALERS DIVISION 
Piienesora JUfinine ann ]/fanuracrurine company 4 Ny 


oe + WHERE RESEARCH IS THE KEY TO TOMORROW SS 4 


Circle 450 on Page 19 87 





THE 


FELLOWS 
GEAR SHAPER 


...adds a new dimension to your design techniques 


Designs that are right from a functional standpoint, often appear to be imprac- 
tical from the standpoint of economical production. 

To avoid compromising the functional design of non-circular gears or non- 
involute parts, many companies rely on the unique production capabilities of the 
Fellows Gear Shaper. 

Parts that look complicated (and are complicated to design) become routine 
jobs in production on the Gear Shaper. Depending on design, some parts are best 
produced on single purpose machines. Many others can be produced on standard 
machines using special fixtures and standard, or special, Fellows cutters. 

And, of course, the standard machines will generate internal and external 
spur and helical gears in a range from “miniatures” up to 120“ P. D. 

“The Art of Generating with a Reciprocating Tool”, a fact-packed 48-page 
catalog, gives details on the versatile Fellows method. May we send you a free copy? 


4GS Gear Shaper 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont, U. S. A. 


Branch Offices: 


1048 North Woodward Ave., Royal Oak, Mich. 
THE 150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
PRECISION 6214 West Manchester Ave., Los Angeles 45 


LINE 
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IF IT MUST SLIDES 
ROLLMESTRIKE 


SEALE 
HEAVY LOADS! 
FROM 


; 
2@e386 


ABRASION! 
-80°F TOPPA. 


MAKE IT WITH 


OR DEFY 


AND 


ADIPRENE 


URETHANE RUBBER 





PROPERTIES OF CURED ADIPRENE POLYMERS 





*Hardness, Shore A 


75 


88 


95 


97 





Hardness, Shore D 


43 


50 


60 





Modulus, 300%, psi 


1100 


3200 


7000 





**Tensile Strength at Break, psi 


4500 


7000 


8825 


8500 





Elongation at Break, % 


400 


450 


480 


340 





Izod Impact Notched ft.-Ibs./ in. 


Flexed 


Flexed 


Flexed 


20 : 





Split Tear, ASTM-D 470 Ibs./linear inch 


25 


50 


155 


160 





* * *Compression/ Deflection, psi @ 5% defl. 


250 


575 


750 


1800 





Rebound Resilience, % 


45 


45 


40 


42 





Oil Resistance 


Good 


Excellent 


Excellent 


Excellent 


Excellent 





Low Temperature Brittle Point, F. 








-80 





-80 





-80 





80 





~80 








* Softer compounds ranging from 10 Shore A are also available. * * Samples pulled@ 1 in./minutedelastomer stdécks normally pulled @ 20 in./min.)* * * Shape Factor—1.0 
For more information write E. 1. du Pont de Nemours & Co. (Inc.), Elastomer Chemicals Dept. MD-12, Wilmington 98, Delaware. 


ADIPRENE® 
URETHANE RUBBER 
REG. u 5. pat. OFF 


Better Things for Better Living . . . through Chemistry 
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300 Watts—Model N 


MacHINE DesIGN 





Selection = 


aa -- SPECIAL FEATURES 





OHMITE offers the largest and most 
varied assortment of power rheostats ever 
developed. 

You can choose from 413 stock com- 
mercial sizes and types ranging from 124% 
to 1000 watts . . . or from over 400 stock 
MIL-R-22A sizes and values, with “special 
fast delivery” on all other MIL units. You 
can find, for example, scores of different 
shaft styles, sizes, configurations—already 
engineered and waiting. Literally, hundreds 
of other special features take care of any 
rheostat application envisioned today. 

But Ohmite rheostats give you more than 
just “largest selection.” Ohmite wire-wound 
units of all ceramic and metal construction 
represent the highest degree of operational 
reliability ever attained in rheostats. They 
bring you the backup of industry’s greatest 
reservoir of engineering talent in rheostat 
design and application. 

Because of this, you find more Ohmite 
units in use than all other makes combined. 
On your next project calling for rheostats, 
make your selection from the smooth, close 
control units preferred throughout industry. 


OHMITE MANUFACTURING COMPANY 
3618 Howard Street, Skokie, Illinois 


Stocked by the Factory 
and Electronic 
Distributors Everywhere 


Write on company letterhead for 
Catalog & Engineering Manual 58 


-OHMITE RHEOSTATS 


etat< 
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Honeywell’s new 
Solenoid Valve for 


automatic water control 


1. No water hammer et ‘New Honeywell high capacity Solenoid Valve is designed to 

. eliminate water hammer. Use this pilot-operated, soft-seated 

? Noiseless valve for reliable, automatic on-off control of water or other 
? light, non-viscous, non-corrosive fluids. 


3. New high capacity Available in 4” and %” sizes. Both valves have same high 
ie flow capacity as similar hand glove valves. Valves are available 
ilot- for normal and chilled water applications ... operates from 
4. Pilot operated . any standard SPST controller or on-off switch. Power head 
5 Easy-to-clean ; can be rotated 360° for easy wiring. Valve may be cleaned 
. i without removing from the line. Body material is brass. For 
complete details and specifications, call your nearest Honeywell 
dealer; or write: Minneapolis-Honeywell, Department MD12-42, 
Minneapolis 8, Minnesota. In Canada, Honeywell Controls 

Ltd., Toronto 17, Canada. 


Honeywell 
race | Fouts on Coutiol 


PI@MEERING THE FUTURE 


¥! ~ wk | SINCE 1689S 
sa 4 
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Meet any requirement for 


METAL HOSE 


with Flexonics engineering 
and big line of standards 


Whatever your application requirements, 
Flexonics greater depth of product and 
experience means correct, quick, and eco- 
nomical solutions. Often, the most unusual 
design requirements are met with Flexonics 
extensive line of standard hose and fittings. 
You'll find Flexonies product and applica- 
tion engineers more adept at pin-pointing the 
performance standards the job demands. 
Depend on them. 


Controlling effects of pressure and temperature in 
conveying solids, liquids or gases is the job of metal 
hose. Motion (illustrated below) is another factor com- 
mon to all piping problems in one form or another. 
Flexonics sales engineers are “pipe motion specialists” 
... Capable of anticipating and providing for any need 
in this direction. 


VIBRATION THERMAL 
& SHOCK EXPANSION 
& CONTRACTION 


RANDOM RECIPROCATING CONFINED 
MOTIONS 


MOTIONS PIPING SPACE 
(Left) A battery of Fiexonics RT-6 galvanized steel hose assem- 
blies installed in the tablet coating room of an internationally 
recognized pharmaceutical corporation. One hose is a hot air 
carrier (110°F), to hasten drying of tablet coatings. The other 
hose draws off excess air from the large pans, preventing 


N powder dust. 


ee ATTACH TO YOUR LETTERHEAD—MAIL TODAY! ag 


Nee 
‘ 
Ics : FLEXONICS CORPORATION 
c 


orporation 51339 South Third Avenve, 


in Canada: Fiexonics Corporation of Canada,Ltd., Brampton, Ont. Maywood, Minois 


lo ~ & g Please send me my personal 


copy of the Flexonics 
EXPANSION METAL SYNTHETIC settows “4&RO/sPace Metal Hose and Fittings Design 
HOSE 


JOINTS HOSE ° COMPONENTS Guide, covering in detail 
Flexonics products and services. 





SUBSIDIARY OF CALUMET &4 HECLA, INC., 
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Taylor Fibre Co. 


announces acquisition of 


MICS 


Di TO. 


INCORPORATED +* ROCHESTER, MICH. 


Leading producer of die stamped circuits 


Taylor Fibre Co., a leading manufacturer 
of laminated plastics and vulcanized fibre, 
has acquired Dytronics, Incorporated, a 
leading producer of die stamped circuits 
for the automotive, appliance, electrical 
and electronics industries. 

Die stamped circuits are printed circuits 
produced by a dry technique in which a 
heated metal-cutting die is used to de- 
lineate the conductor pattern and bond it 
to the base material by activating a 
thermoresponsive adhesive between the 
metal foil and the insulating areas. 

Here are some of the salient features of 
die stamped circuits that will give you 
big benefits: 


® Unique base materials can be employed 


®@ Electrical properties of the base materials 
are unimpaired during processing 


® A greater variety of conductor metals can 
be used 


Uniformity of circuit configuration can be 
maintained indefinitely 


Exact duplication of circuit pattern is 
assured 


Exact line definition is provided 


Base material can be selected for electrical 
properties without consideration of chem- 
ical resistance 


Currents in excess of 40 amp can be handled 
Higher bond strengths can be produced 


High quality mass production is possible 


Send now for a copy of a new booklet 
we have prepared on Dytronics and die 
stamped circuits—you will be glad you 
did. Taylor Fibre Co., Norristown 47, Pa. 


" Taylor Kibre Co. 


LAMINATED PLASTICS 
VULCANIZED FIBRE 
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On again 

! OFF again 

50 times 
over! 


When frequent adjustment or dis-assembly is anticipated 
USE NYLON INSERT ELASTIC STOP” NUTS 


December 8, 1960 


Extended re-useability is built into every stand- 
ard Elastic Stop nut. The tough nylon locking 
collar does the trick. 

It grips entering bolt threads with a plastic- 
smooth perfect fit that dampens impact loads, 
absolutely resists vibration, yet never galls or 
damages bolt threads. The nut may be “stopped” 
at any place on the bolt, whether seated or not, 
for precision adjustment. When the nut is 
wrenched off for routine maintenance, the nylon 
collar, due to its elastic recovery, tends to resume 
its original shape. Thus upon re-installation it 
grips the bolt threads as effectively as on the 
original installation. And this on-off cycle can be 


for the rng i reliability 


repeated over 50 times on any bolt of standard 
quality without loss of holding power. 

The nylon locking collar can also be used to 
seal off liquid seepage along the bolt threads and 
to prevent moisture from entering the load carry- 
ing areas. It is inert to oils, gasolines, salt atmos- 
pheres and common acids. 

Consider the economy to you and your cus- 
tomers of this kind of fastener performance. Let 
us prove it to you. Ask for free test samples... 
or a copy of Recommended Test Procedures for 
Determining Locknut Re-Useability. Write: 
Elastic Stop Nut Corporation of America, Dept. 
$50-124 Vauxhall Road, Union, New Jersey. 


ELASTIC STOP NUT CORPORATION OF AMERICA 
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Proper selection of constant 
Hydraulic Pumps for systems 


By: Ellis H. Born 
Director of Sales-Engineering 
Denison Engineering Division 
American Brake Shoe Co. 
Columbus, Obio 


Whether to use a high pressure 
system or a low pressure system is 
perhaps the most basic decision the 
designer faces in developing the 
proper hydraulic system. This deci- 
sion involves such factors as effi- 
ciency, space requirements and, most 
important, cost. 


96 


SPACE CONSIDERATIONS 

Furnishing fluid horsepower is the 
function of a hydraulic system. 
Horsepower yield is determined by 
multiplying system pressure (psi) 
times flow rate (gpm) times a con- 
stant of 0.000583. Application of 
this formula reveals that a 5000 psi 
system develops five times the horse- 
power of a 1000 psi system at the 
same rate of flow. Accordingly, the 
5000 psi system requires only 20% of 
the flow rate of a 1000 psi system to 
produce the same fluid horsepower. 


Reduced rate of flow permits 
designs which incorporate smaller 
valves, piping, hydraulic cylinders 
and reservoirs. Since reservoirs are 
often the largest single fluid compo- 
nent in a system, appreciable space 
savings can be realized with high 
pressure systems. If recommended 
hydraulic practice is followed, reser- 
voir capacity is three times greater 
than the gpm displacement of the 
pump. Hence, for the same amount 
of fluid horsepower, reservoir capac- 
ity can be reduced as much as 80% 
in a high pressure system. The high 
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MOUNTINGS 


At -——p 


FLANGE 


FACE and PEDESTAL 


BRACKET 


Denison constant volume axial piston pumps offer volumes 
up to 122 gpm,. pressures to 5000 psi, at their rated speeds 
of 1200 and 1800 rpm. Face, flange, bracket or pedestal 
mountings are available for ready adaptation to your par- 
ticular installation. Models are available for either clock- 
wise or counter-clockwise rotation. 


PISTON CYLINDER BARREL 


ROLLER BEARING 


PLATE 


DRAIN PLUG 


SHAFT ASSEMBLY 


PORT PLATE 


DETAILS OF CONSTRUCTION 


volume Axial Piston 
up to 5000 psi 


pressure system not only allows sav- 
ings in space through use of smaller 
components and capacities, but 
reduces the weight and mass of the 
hydraulic power package as well. 


COST FACTORS 


Use of smaller components in high 
pressure systems not only saves 
space, but affords worthwhile cost 
reductions, 

Compact system elements cost less 
and because they are smaller, as well 
as lighter, assembly is easier and 
faster. Raw material requirements 
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are also reduced. These advantages 
permit the over-all hydraulic system 
design to incorporate less weight and 
mass. The latter is especially impor- 
tant where portability is concerned. 


SYSTEM EFFICIENCY 

In any hydraulic system, a part of the 
generated fluid horsepower is used 
to force fluids through the system. 


Resu!tant-_line and pressure decreases 
are far less significant in high pres- 
sure systems. For example, a pressure 
drop of 50 psi represents a loss of 
5% in a 1000 psi system, but only a 
1% loss in a 5000 psi system. It fol- 
lows that high pressure systems have 
an inherent efficiency advantage over 
low pressure systems, 

The ability to provide sustained 
efficient power for a high pressure 
system is best fulfilled by a precision- 
built axial piston pump because of 
its low slippage rate and operating 
characteristics, 

All internal forces created by 
hydraulic pressure against the mov- 
ing parts are counteracted by the use 
of hydraulic balancing. 

Using the principle of hydrostatic 
balancing eliminates the need for 
expensive and often cumbersome 
thrust bearings in the pump. This 
design minimizes pump size and 
allows a more compact pump or fluid 
motor package. 

Other advantages are gained 
through hydrostatically balancing 
pistons and the cylinder barrel. For 
example, excessive loading of piston 
shoes against the cam plate is avoided. 
In addition, excessive loading of the 
cylinder barrel against the port plate 
is prevented, virtually eliminating 
wear caused by sliding action. 

Life expectancy of internal axial 
piston pump parts is almost infinite 
since constant lubrication is supplied 
by system fluid. 

Data and specifications on 5000 
psi pumps, motors and controls are 
available from your Denison repre- 
sentative—located in principal cities 
—to assist you in developing 
hydraulic systems for maximum 
efficiency and economy. 


NEW CATALOG 
FOR DESIGNERS 
AND ENGINEERS 


Write for your 

copy of Bulletin 220— 

“Hydraulic Power to 5000 psi”. 
Includes complete specifications, 
operating data and applications for 
Denison’s full line of hydraulic 
pumps, motors and controls. 


DENISON ENGINEERING DIVISION 
American Brake Shoe Company 


1240 Dublin Road 
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Technical-ities 
By Fred E. Graves 


Fastening of 
“vibration” joints 


With static assemblies, your 
only fastening worry is enough 
safe load capacity. But with 
dynamic loading, you also have 
to guard against loosening. 
HIGH THREAD TENSION 
You’ll find one of the best lock- 
ing mechanisms within the 
fastener itself: high thread 
tension. Obviously, the tighter 
the fastener, the higher the ten- 
sion and the better the “lock.” 
CASE HISTORIES 
(1) Textile looms notoriously 
suffer from vibration. Yet their 
bolts stay tight without any 
locking device when highly pre- 
loaded. (2) Heavy duty shakers 
had joint loosening problem 
which was solved for good 
when the maker switched to 
high strength hex bolts torqued 
up almost to yield strength. 
Using split lock washers gives 
no such guarantee against 
loosening. It becomes equiva- 
lent to a solid washer at a rela- 
tively low load level. Once the 
screw has loosened to the point 
where the washer becomes a 
spring, it’s too loose for safety. 
When you can’t fully utilize 
a high strength fastener, go to 
a bolt with prevailing torque 
lock nut; or to a unit that com- 
bines high thread tension along 
with a high off-torque value 
(such as RB&W’s TENSILOCK 
fasteners—see Bulletin TL-2.) 
With vibration joints involving 
thin gauge or sheet metal, it’s 
better to use a thread-cutting 
screw, than a machine screw in 
tapped hole. It gives 100% depth 
of thread contact for more 
thread friction to resist backoff. 








Some ideas for savings 


through cold forming 
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It generally costs less to cold-form 
a part than to machine it, since 
there’s less scrap loss and more 
speed. The cold working strengthens 
the part, too—improves its physicals. 

These four cases show what hap- 
pened when designers and produc- 
tion men referred their needs in 
special parts to RB&W. 


1. Ball-head stud. Formerly pro- 
duced on screw machine, this 
truck mirror pivot suffered high 
scrap loss, cost 75% more than 
it did when RB&W produced it 
by cold forming and some second- 
ary machining. 


Spacer. Cost of this automobile 
trunk hinge spacer was cut 50% 
when RB&W cold-formers took 
on the job of pounding them out 
at high speed, finely finished and 
ready for installation. 


Taper plug. Time and money 
were both saved by manufac- 
turer of expansion bolts who 
came to RB&W to make these 
parts. Cold headers formed them 
faster than screw machines, and 
with zero scrap. 


Adjustment cam. Cold forming 
affords the only economically 
feasible way to produce this part. 
Due to its large eccentric and 
hex end, machining and mate- 
rial costs would be excessive. 


These examples typify a range of 
work from RB&W cold heading and 
cold forming facilities. RB&W also 
performs many secondary opera- 
tions on parts to specification, such 
as drilling, slotting, knurling, ete. 
Best way to see whether you have a 
part that could cost you less is to 
refer it to RB&W for study. Write 
Russell, Burdsall & Ward Bolt and 
Nut Co., Port Chester, New York. 


Plants at: Port Chester, N. Y.; Coraopolis, Po.; 
Rock Falls, Ill; Los Angeles, Calif. Additional 
sales offices at: Ardmore (Phila.), ?a., Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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Completely integrated SOHIO Toledo Refinery 
SOHIO Selected SWAGELOK Tube Fittings for just one reason — MAXIMUM RELIABILITY. 
' This Toledo Unit refines 60,000 bbls. of crude oil per day in ONE CONTINUOUS OPERATION. Just 
do consider the absolute necessity for leakproof tube fittings within this installation. No room 
NAD for failure here! A highly successful example of total integration, Standard Oil Company of Ohio’s 
TUBE FITTINGS Toledo Refinery is a functioning tribute to engineering skill and mechanical performance. 


FOR MAXIMUM RELIABILITY SPECIFY Syn Qhdt Tube Fittings 


Crawford Fitting Company ¢ 884 East 140th Street © Cleveland 10,Ohio * Crawford Fittings (Canada) Ltd., Niagara Falls, Ontario, Canada 
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A NEW PRODUCT DEVELOPMENT FROM BARDEN 


PERFORMING 
WELL 
IN A 

HOT SPOT = 


As every parent knows, small boys have an amazing capacity to perform well in heat 
that would fell the average adult. In much the same way, BarTemp* ball bearings operate 
effectively up to 575° F., permitting synchros, fans, control motors and other lightly 
loaded devices to perform at higher temperatures than ever before. rmane name 


NEW DESIGN DEVELOPMENTS 


Two design innovations made BarTemp 
possible—a Barden-developed heat treatment 
for stainless steel used for the bearing rings, and 
a new retainer that serves as a dry lubricant 

and a ball separator. The BarTemp retainer, 
reinforced Teflon compounded with a solid 
lubricant, is the sole lubrication required. As 
the bearing rotates, the balls transfer microscopic 
particles of the lubricant to the raceways. 


TEST RESULTS 


rhe Seema ogo ve from In tests by more than 20 precision bearing users, 
arTemp bearing that ran ours— o'T'e OE ET ts AF OLE 
1010 hours at 500°F. plus an additional BarTemp bearings in synchros, control 


1717 hours at 575°F. Dark band in race- motors, blowers, pressure switches, tachometer 
Thecistts ubaet sat meres generators and other lightly loaded devices 

; have operated from 1000 to 24,000 RPM and at 
temperatures from —100°F. to 575°F. 
Typical life exceeds 1,000 hours. 





Bearing be “tema Hours 





eames | Pere. | tee ee? 





SR4HX110 338°F. | 10,000 | 2500+ 


srauxiio | _392°F. | 1,200] 12404 PROTOTYPES AVAILABLE 

SR3BSSX112 | 00°F. | 4,500 | 1036+ Prototype quantities of seven BarTemp sizes 

SR2HX110__ | _575°F. | 2,500 | 1628 from .3125” to .7874” O.D. are immediately 
available in angular contact types, open or 
shielded. For further data and detailed test 
results, ask for BarTemp Data Sheet B-1. 





























Barden is a major supplier of miniature; instrument, spindle and turbine bearings volume-produced to ABEC 7 tolerances or better 
for reliability... specify 


BARDEN fas PRECISION BALL BEARINGS 


THE BARDEN CORPORATION, 2086 Park Ave., Danbury, Conn. « Pioneer 3-9201 
Western Office: 3850 Wilshire Bivd., Los Angeles 5, Calif. - Dunkirk 5-O034 
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Illustrated—New 9700 Series 
Piggy Back Hydraulie Control Valve 


Meets J.I.C. Standards 


the ultimate in hydraulic valve design 


PY OSE Lo Oa ee pee LOGANSPORT MACHINE CO., INC. 

1 ian Py “rte a TTT 811 CENTER AVENUE, LOGANSPORT, INDIANA 
= 7 OGAN ? PLEASE SEND COPY OF CATALOG: 

+ ag Bishan : he mem (CD 100-1 AIR CYLINDERS OO 62 SURE-FLOW PUMPS 
NRT MACHINE (0. C] 100-2 MILL-TYPE AIR CYLS. [200-1 HYD. POWER UNITS 

Ws hak : 4 [] 100-3 AIR-DRAULIC CYLS. [] 200-2 ROTOCAST HYD. 
Sy ie we O) 100-4 AIR VALVES CYLINDERS 
FREE Ladd bd +5 ' a O 100-5 LOGANSOUARE ( 200-3 mms 

i i) YLIN 
SEND FOR THE “LOGAN CALCULATOR reais anal ate: eae 


‘ P 100-5-1 ULTRAMATION 
A gift to you from Logansport Machine . CYLINDERS ( 200-6 SUPER-MATIC CYLS. 


Company upon request. CO St PRESSES O 70-1 CHUCKS 
[FACTS OF LIFE C ABC BOOKLET 


(C0 CIRCUIT RIDER 
MEMBER: Nati. Mach. Tool Builders TO: 
Assn.; Natl. Fluid Power Assn. Tl. 2 ae ee le 


COMPANY 
ADDRESS 


we 
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for LION 14 turn 


Riveting and welding are eliminated by the new, time- 
saving clip-on receptacle that just slips over a hole in 


your door frame and locks itself in place. 


The Lion stud is as easily installed. Slipped through a 
hole in the panel or door, it is captivated by a split ring 
retainer. Both the stud and receptacle have a generous 


“float”’ to tolerate misalignment of parts. 


Operation is fast— 4 turn to lock, 144 turn to unlock. 


For complete information on this and 

other fasteners, send for your free copy 

of Southco Fastener Handbook, 

Southco Division, South Chester Corporation, 
237 Industrial Highway, Lester, Pa. 


2/4 


SCREW RETAINING | ANCHOR 
FASTENERS | SPRINGS NUTS 


|go-0 


K 


AD). PAWL 
FASTENERS 


1-4 TURN 


DOOR 
FASTENERS LATCHES 
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clip-on 
receptacle cuts 
14 turn fastener 
installation 


time by 86/ 
FASTENERS 


STANDARD STUDS 


me) 


OVAL HEAD FLUSH HEAD WING HEAD 


Material: steel, case hardened 
Finish: Cadmium plate per QQ-P-416 Type TI Cl. 1. 





CLIP-ON 
RECEPTACLE 
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Contacts open 





Contacts closing, 


at ‘‘kiss’’ 


position 





Contacts close with 
"'wipe and roll’’ action 


How a General Electric CR2810 machine tool relay had... 


20 MILLION CHANCES TO FAIL 


BUT DIDN’T 


MORE THAN 20 MILLION 
TIMES a large automotive 
body stamping company 
challenged the General Elec- 
tric CR2810 machine tool 
relay to “make” and 
“break.” 

It was part of an accele- 
rated life test conducted 
recently in their own plant 
to find the most reliable 

machine tool relay for their continuous production line. 
Long after all competitive relays tested had failed, the 
contacts in the G-E relay were still “making” and “brealk- 
ing” with continuous reliability. Why? Greater fidelity— 
made possible by the smooth “wipe and roll” action of the 
General Electric relay contacts. 
OTHER ORIGINAL EQUIPMENT MANUFACTURERS as well as 
users have proved to themselves the reliability of General 
Electric relays. For example, after one year’s experience 
with G-E relays, a manufacturer of packaging machinery 
cut his purchases almost in half. His explanation: “Before 


I bought General Electric relays, 50 per cent of my pur- 
chases were used to replace relays under my maintenance 
contract.” He saved inventory investment and stocking 
costs. You can too. 

Extra reliability is one of the “measurable advantages” 
of G-E machine tool relays that builds customer acceptance 
for your products. Add to this the ease of mounting and 
wiring, the compact design, and the circuit flexibility of 
G-E relays, and you have a value that can’t be matched. 

Why not test them yourself? Call your G-E sales engineer 
at your nearby G-E apparatus sales office. Ask for bulletin 


GEA-7021. General Electric Company, Schenectady 5, N. Y. 
811-13 


You get MEASURABLE ADVANTAGES 


with General Electric Control 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Epoxy resin-glass fiber helicopter part is stronger, lasts 5 times longer than 
metal, Air deflecting contravanes, mounted directly on the engines of 
Sikorsky S-58 helicopters, are subjected to engine vibration. Formerly made 
from metal, such contravanes became inoperative after about 3 million cycles 
in a test machine. Now, contravanes made of glass fiber impregnated with 
BAKELITE Brand epoxy resin are being used in this important assembly. 
Manufactured by the Fibremold Division, Hampden Brass and Aluminum 
Company, the epoxy-glass combination has exceptional ability to dampen 
vibration and resist fatigue. Tests show no failures after 15 million cycles! 
As an extra bonus, the epoxy-glass part cuts weight 114% per cent. 


5 TO GAIN STRENGTH, 
REDUCE WEIGHT, SAVE TIME 


Epoxy resin-glass cloth laminate saves 80% of cost of large laminating tool. 
The Tapco Group of Thompson Ramo Wooldridge Inc. has dramatically proved 
the merits of epoxy-glass laminate tooling. A parabolic-shaped laminating tool 
about 15 feet long and seven feet across was built of BAKELITE epoxy resins 
laminated with glass fibers. The big tool, its surface smooth and flawless, was 
made and placed in production in a minimum amount of time. The company 
claims this epoxy-glass tool saved them approximately four-fifths the estimated 
cost of a tool made from other materials. 
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Epoxy-glass “spinners” dampen vibration, maintain strength despite alter- 
nate icing and heating. Predicted long, reliable service life is one of the 
outstanding features of epoxy resin-glass cloth propeller “spinners” now 
being used on Grumman “Mohawk” airplanes. The epoxy-glass cloth 
“spinners” which incorporate de-icers for the aircraft’s propellers possess 
excellent tensile strength and fatigue resistance—very importart properties 
for a part that is subjected to severe vibration. The wire heating elements, 
that are laminated right in with the glass cloth and impregnated with 
BAKELITE Brand epoxy resin-based compound, have excellent electrical 
insulation. The strength-to-weight ratio of the “spinner” is high. In addi- 
tion, the manufacturer, Fibremold Division, Hampden Brass & Aluminum 
Company, reports production costs are substantially lower. 


igs a eg 


... DESIGN IT WITH 
EASY-TO-FABRICATE EPOXIES 


New and practical applications for epoxy resins—often in U N 5 O N 
combination with other materials, such as glass fiber and metal— CA R Ri D é 


are being introduced by ingenious designers in many fields. No other 
resin commercially available offers so many advantages: 

exceptional strength—stronger than other plastics—even under wide 
Dept. FH-84, Union Carbide Plastics Company 


Division of Union Carbide Corporation 
270 Park Avenue, New York 17, N. Y. 


temperature ranges... excellent resistance to most chemicals, 
water and weather .. . ease of fabrication that saves untold hours 
of production time and costs. Some of the newer applications for 
epoxy resins include filament winding, electrical encapsulation and 
embedment, and fabrication of large storage vessels and containers. 
For more information about BaKeLire Brand plastics—epoxies, 
polyethylenes, phenolics, styrenes, and vinyls—mail the coupon 
today. See Sweet’s Product Design File, section 2a/ui, 
for a list of properties. 


Please send me information on BAKELITE resins 
and suggested applications. I am especially in- 
terested in 





NAME. 





FIRM NAME 





STREET 





Fe ee eS KE Ree SHO Se ee ee ey 


BAKELITE and Union Cansine are registered trade marks of Union Carbide Corporation. ee STATE 
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MOTORS 


1 thru 200 horsepower 
(other ratings 1/200 to 1 h.p.) 


“On-the-Job” Bearing Inspection 
and Relubrication are Easy! 


Rossins & Myers motor bearings 

are fully sealed and pre-lubricated 

to operate for years without atten- 
tion of any kind. However, when maintenance schedules 
call for bearing inspection and relubrication at shorter inter- 
vals, R&M motors cut downtime and save labor expense by 
making these inspections easy. The bearing cap on each end 
head comes off quickly when the four securing bolts are 
removed. The bearing seal, held in place by removable snap 
rings, likewise, is easily removed to expose the interior of 
the bearing. 

Easily removable bearing caps are only one of R&aM’s 
many desirable design features. Double width bearing races 
have extra-large grease capacity ... Mylar* insulation that 
has 8 times the dielectric strength and 35 times more mois- 
ture resistance than ordinary paper insulation . . . end 
heads offer full-height protection . . . dual-sweep ventila- 
tion assures efficient cooling. For details, write today for 
Bulletin 520 MD 


*DuPont registered trademark 


ROBBINS & MYERS, INC. 


motors, household fans, Propellair industrial fans, hoists, Moyno industrial pumps 
SPRINGFIELD, OHIO +» BRANTFORD, ONTARIO 
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Some Ideas 


A graph can be defined as: “A picture of 
a collection of facts.” Often, like that well 
known Chinese watercolor, a graph is 
worth a thousand words — or figures. 
There’s no question that graphs speed up 
comprehension. In some cases, no other 
way exists to show the subtle interaction 
of statistics and data except by graph. It’s 
no wonder that legions of engineers, archi- 
tects, scientists and businessmen rely on 
graphs and charts to give them the com- 
plete information they need. 


The big wonder is that more don’t know 
and take full advantage of the fabulous 
variety of graph papers available from 
K&E. This is sort of a crusade with us — 
and has been ever since the turn of the 
century (a billion plus graph sheets ago). 


Just The Right Sheet For You 
The graph sheet shown below is just one 
of thousands of job-matched papers made 
by K&E. These are grids and patterns 
evolved to solve specific needs. The chances 
are roughly 1000 to 1 that we have exactly 
the paper you need to chart the statistics 
of your company or job. 


fp-—---------- 


for your file of practical information on 


graph papers 
—_————— ——-~ KEUFFEL & ESSER CO.-—————-——-—4 


Choosing That “Right Sheet’ 
What is the graph paper that will do the 
best job for you? (Actvally, there may be 
more than one —dozens perhaps.) We 
could answer that here, but we’ve already 
done so in a brand new edition of our 
famed K&E Graph Sheet Catalog. Not 
only does this catalog guide you in the 


selection of the sheets you need, it shows 
you — often full size, in color — the pat- 
terns in question. 

We’ve printed an ample supply of this new 
catalog, and are prepared to send you your 
copy free. Just return the coupon below. 

What Makes Graph Papers 
Different ? 

There’s a wide gulf of quality in graph 
papers — more than you’d dream possible. 


12,300 variables at a glance. Here’s a typical stock market chart used to study relative market 
action. Center line is market behavior of 540 stocks over 20-year period. Two basic stock 
groups of 25 and 50 individual stocks, averaged, are plotted against market (figured at zero 
per cent). Resultant chart shows all-important slope of curve which — far more than gross 
increases — tells the story of the stocks’ vitality. No list of statistics, no matter how exhaustive, 
could give the relative interactions shown here. This picture is possible only with a graph. 


ee ne ee ee 


But if we don’t have what you want — if 
we lose that 1000 to 1 bet — we'll gladly 
pay off by working with you to create 
exactly what you need. We’ve done this 
thousands of times for other customers. 
Just recently it was the U.S. Bureau of 
Standards. We worked with them to devise 
two new sheets for recording the complex 
heat reaction patterns of various insulating 
materials. These two sheets are already 
“standards” in the electrical industry. 
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KEUFFEL & ESSER CO.., Dept. MD-12, Hoboken, N. J. 


Please send me your new graph-sheet package with samples of K&E graph 
paper, and the latest K&E Graph Sheet Catalog & Selection Guide. 


Name & Title: 


Only the finest sheets can really accom- 
plish the complex, accurate work they’re 
designed for. That’s why we build-in three 
important features: 


PRINT. Every K&E Graph Sheet ever made 
was printed from precision-engraved plates 
by the /etter-press process. Offset printing, 
to our way of thinking, relies unduly upon 
the vigilance and skill of the printer. Vari- 
ation from lot to lot is a distinct possibility. 
We have never taken that chance. . . and 
we're the only manufacturer of graph pa- 
pers that hasn't. 


PAPER. All K&E graph sheets—translucent 
or opaque—are printed on papers with at 
least 50% rag content —in some cases 
100%. Every square foot of this stock is 
examined in our quality control labs be- 
fore being sent to the printer. Top grade 
paper means that adjustment upward in 
accuracy and long life which is so impor- 
tant to so many people. 


PACKAGE. Locating graph sheets can be a 
chore if they’re packaged in old-fashioned 
boxes or envelopes where you can’t see 
what’s inside. Especially true if you use a 
big variety of sheets. Solution: the new vis- 
ual package offered by K&E. The package 
has a “window” in front so you can see the 
sheet inside. In addition, there’s a full de- 
scription of the style, number of grids, line 
color, type of paper, etc. printed on three 
sides of the package. Designed to serve as 
a file folder, the package can be stored flat 
if desired. 


We'd like you to see this new package, and 
a representative sampling of K&E graph 
sheets you can. more than likely put to 
immediate use. This too is yours free just 
for returning the coupon below. 


And for all the facts about graph pa- 
pers, and any other of the 9,000 prod- 
ucts made by K&E, see your nearby 
K&E dealer. 





Company: 


Address: ee. oe 


2648 


[ 
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Another pump problem...solved by QUTHILL 
g = 
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POSITIVE 


LUBRICATION 





of Halliburton‘ fracturing” units 


with TUTHILL PUMPS “ 


The HT-400 truck mounted pumping unit is a 
proud manifestation of Halliburton’s 35 years of 
leadership in oil field service operations. These 
units were especially developed for ‘‘fracturing”’ 
. .. the breaking apart and propping open of oil 
formations by hydraulic or fluid pressure . . . in 
which oil mixed with selected grades of sand is 
pumped into oil wells at extremely high pres- 
sures. A pair of HT-400 units, mounted side by 
side, can deliver over 1,000 hydraulic horsepower 
.-. move over 42 barrels of oil per minute . . . or, 
with modifications, reach pressures of 20,000 psi. 

For positive lubrication and cooling Halli- 
burton selected Tuthill model 6C pumps as an 
important component of the rugged HT-400. 
Special modifications of the shaft and mounting 
bracket by Tuthill’s application engineers permit 
the 6C to be assembled into the Halliburton unit 
with the greatest possible ease. 


my 


Tuthill manufactures a complete 
line of positive displacement 
rotary pumps with capacities 
from \% to 200 gpm; for pressures 
to 1500 psi; speeds to 3600 rpm. 


Over 800 standard models 
This model 6C is one of over 800 models in Tut- 
hill’s complete selection. These include reversing 
pumps, special pump motor-combinations, and 
stripped units for OEM use. They may be fur- 
nished with a wide variety of modifications in- 
cluding built-in relief valves, automatic reversing 
feature, special porting arrangements, special 
seals or shaft extensions, and many more. 

Probably a Tuthill standard model can provide 
an economical, dependable answer to your pump- 
ing problem. But if your application requires it, 
Tuthill’s engineers will develop modifications or 
special features to provide the best possible solu- 
tion to your pumping problem. 

Catalog 100 describes the complete Tuthill 
line. Write for your copy. Or forward informa- 
tion on your application, so we can indicate how 
our engineers may be able to provide savings. 


TUTHILL PUMP COMPANY 


953 East 95th Street, Chicago 19, Illinois 
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The new LICON line ... precision switches for every need 


In the new, broadened Licon line you'll find every switch designed to meet modern high capacity, long 
life requirements. These are switches built to do today's tough jobs. Typical is the unique Type 16— 
heart of many Licon switch assemblies—tiny in size but rugged enough to handle big 


switch loads with unbelievable life. Check the unusual “specs” of the Type 16, and all 
Licon types, against your switch needs—see and compare Licon life against any switch 
—we're sure you'll specify Licon. Send for catalog on new broad Thicon /ine 
—Gives handy dimensional data and engineering specifications you'll want to keep for ready reference. 





’ 4 2 


Type 30 Enclosed Limit Switches 


H—Hermetically sealed Switches ; t “ag 1, oS ’ 4 


Type 14 Heavy-duty Switch ‘ i a f n H A i ‘ e 
Type 10 Long-life Basic Switch 


‘2 os . L) 
ie Type 22 Double-pole, Double-throw Switches 


P—Panel mounted Switches 


Type 11 Snap-action Switches 


Type 16 ‘Subminiature Switches: r Pa esr el “cb Re, ee. 


Available through your local Licon distributor. 
DIVISION OF ILLINOIS TOOL WORKS 
6606 W. Dakin Street, Chicago 34, Illinois 
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Available NOW...ready to attach 
S.S. White Standard Flexible Shafts 





A complete flexible shaft package is available in 
stock ... ready to attach to your mating spindles 
...S. S. White standard flexible shafts. 


Use them to simplify existing equipment or to 
make low-cost tests on prototypes. You are 
ahead of the game with standard flexible shafts, 
because the designing has already been done for 
you by S. S. White, first name in flexible shafts. 


You can get them in a hurry too. S. S. White 
carries a complete stock in shaft sizes from .150” 
to .500” in diameter. Power drive flexible shafts 
for high speed, continuous operation. ..or remote 


THE S. S. WHITE FLEXIBLE SHAFT HANDBOOK 
New 4th Edition. ..Send for your free copy! 


This -authoritative handbook has been 
recently revised to include new selec- 
tion and application data for S. S. 
White Standard . .. Pre-engineered .. . 
Custom-designed flexible shafts. 


control shafts for operation in either rotational 
direction. Rugged neoprene casings and stand- 
ardized couplings that eliminate the need for 
special connectors. 


Start now toward more freedom in your 
designing. Eliminate cumbersome solid drives, 
gears, universals. Eliminate shock and vibration 
problems. Investigate time- and money-saving 
S. S. White flexible shafts. 


S. S. White Industrial Division, Dept. 4 
10 East 40th Street, New York 16, N. Y. 


cLiibite 


FIRST NAME 
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CHICAGO-ALLIS SEAL DESIGN 


RESISTS HEAT, WATER, SOAP, acme 


DETERGENTS AND DIRT... ' Fae ee / 








SEALS GREASE IN ROLLER Sr oedege 


Enema 





BEARINGS FOREVER 


When assigned the engineering task of designing a lifetime — 


seal for a nationally known washer-dryer machine prod- susnenes ate aes 











uct, Chicago-Allis came up with the right answer pronto. 





The C-A seal protects bearings in rubber rollers which 





arr i  ROTATI 
ponent parts in the C-A seal are molded of silicone and ' WASHER 
; . DRYER 
resist heat up to 240° F. Spring loading of the surface CYLINDER 





support the rotary washer-dryer cylinder. Rubber com- 











sealing elements (Allite and Ceramic), creates a life-long 


water and grease tight seal. 

Four mechanical seals are used in this 
washer-dryer application—two of which 
must operate under water during the wash- 
ing cycle, and all are exposed to extreme 
heat during the drying cycle. 


A typical example of how Chicago-Allis meets specialized 


needs in mechanical seals and custom molded rubber parts. 


SINCE 1889 


Send for complete information on all 
Chicago-Allis products and services. 


“G, hicage - Mis E ngineers 
lo your Spe ecificatio ry 


Producers of CHICAGO BELTING - ALLIS RUBBER - ALLIS SEAL Products 
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Photo courtesy of McDowell Co., Inc. 


Dodge dependability built into sinter plant 
conveyor system at Inland Steel 


DODGE TAPER-LOCK 
STEEL CONVEYOR PULLEYS 


DODGE DOUBLE INTERLOCK 
PILLOW BLOCKS 
WITH TIMKEN BEARINGS 





Dodge Taper-Lock Steel Conveyor Pulleys and Dodge Double 
Interlock Pillow Blocks with Timken Tapered Roller Bearings 
contribute their dependability to this new sinter plant. They are an 
important part of the extensive conveyor system engineered by 
Dwight-Lloyd Division of McDowell Company, Inc., Cleveland. 

Maximum strength with minimum weight is provided by these 
rugged conveyor pulleys. Their steel rims, discs and hubs are 
fused together into jointless drum construction for terrific im- 
pact resistance. With the unsurpassed holding power of Taper- 
Lock mounting there is no “walking on the shaft.” 

Dodge Double Interlock Pillow Blocks (with Timken Tapered 
Roller Bearings) were chosen for this hard service. They are 
rugged, compact, fully self-aligning—with substantial radial and 
thrust capacities. The extra long inner race distributes load over 
a greater shaft area. They are adjusted, lubricated and sealed at 
the factory—for a long life of dependable service. 

DODGE MANUFACTURING CORPORATION, 3300 Union St., Mishawaka, Ind. 


DGE 


of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER — your local Dodge Distributor. Factory trained FS 
by Dodge, he can give you valuable help on new, cost-saving methods. Look under v 

Dodge Transmissioneer” in the white pages of your telephone directory, or in the 
yellow pages under "Power Transmission Equipment.” 
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Alcoa pressure-bonds 


ALUMINUM TO STAINLESS 


for the advantages 
of both! 


Buckeye Division of Mardigian Corporation 
designs fast, even heating—easy cleaning 
into its new ‘‘Cordon Bleu’’ cookware line 


Alcoa pressure bonding inspired an entirely new line 
of quality cookware by the Buckeye Division of 
Mardigian Corporation. “Cordon Bleu”’ gains the ad- 
vantages of both metals: aluminum’s high conductivity, 
corrosion resistance and light weight; the strength and 
density of stainless. 

Heat and pressure combine to adhere aluminum to 
stainless in a die without flux or molten metal. The 
result is a bond of strength, ductility and integrity. 

Alcoa’s patented process forges many bimetallic 
unions: aluminum to carbon and alloy steels, to copper, 
to alloys of itself. Complex shapes are no longer a 
problem. Here disks cut from aluminum plate flowed 
up and around radii during bonding. Other processes 
start with cast aluminum slugs. 

Design possibilities abound for this unique pressure- 
bonding technique. Want more data, design help, 
feasibility evaluation? Call on your nearest Alcoa ALCOA ALUMINUM 
sales office, or write: Aluminum Company of America, 

905-M Alcoa Building, Pittsburgh 19. Pa. A 





ALUMINUM COMPANY OF AMERICA 
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Reduce down time... Locate trouble faster : 
with an ACRO-LITE Metal Clad Switch 


DIRECT MOUNT REMOTE MOUNT 


Acro-Lite = The Acro Lite can be wired to indicate if 
METAL CLAD power to the switch is “on” or “off”. 


SWITCH aml The neon light element of the Acro Lite 
4 —— —— wil 3 switch can be placed on either side or on the 
for A) coum TCH I i bottom of the switch. 


original The internal switch is replaceable with- 


equipment : | a out removing the metal housing from its 
£ q mounting. 





One standard Acro precision snap action 
switch is used internally for all Acro Lite 


For Direct Replacement metal clad switches. 
INTERCHANGEABLE WITH The Acro Lite is listed for 21 amperes at 120, 


240, or 480 V.A.C.; 1 HP at 120 V.A.C. and 
YOUR PRESENT SWITCH = gp at ou VAC 


Choice of 5 Actuators 


OF THIS SHAPE. A selection of five mounting holes makes the 
Acro Lite metal clad switch interchangeable 
with most switches of the same type. 


Distributors in The Acro Lite switch is designed to be used 
more than 100 cities for either right or left hand mounting. 


Application Engineers available in principle cities throughout U. S. 
in Canada, contact Robertshaw-Canada 580 Evans Ave., Toronto, Canada 


@ 


® 


MR. CONTROLS 


ACRO DIVISION «-.. 
COLUMBUS 16, OHIO 
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WEAR RESISTANT 


THOMSON 








AVOID the HIGH COST 
and difficulty of fabricating 
long, hard & straight 
parts by 
conventional 
methods! 





a ~~ 
es 
= “<9 


reds 


SHAFTS, ROLLS, GUIDE RODS and other long-round parts 
ELIMINATE WEAR and REDUCE COST 








60 Case is the result ADVANTAGES 


' of over 15 years of experi- 
mental work and production experi- 
ence with hardened and ground shafts of 60 Case 
which are a requirement for BALL BUSHINGS, 
the Linear Ball Bearing manufactured by . © COST REDUCTION ¢ GROUND FINISH 
Thomson Industries, Inc. ¢ HARD BEARING SURFACE e STRAIGHT PARTS 
' NICK-& DENT-PROOF DELIVERY FROM STOCK 
The special techniques and equipment that have been . 
developed enable high production rates and low han- * ACCURATE DIAMETERS + ADDED STRENGTH 
dling costs. This permits big savings over conventional e UNIFORM HIGH QUALITY 
methods which are plagued with erratic warpage, straight- 
ening and resultant grinding problems. Finished 60 Case TYPICAL 60 Case PARTS 


parts frequently cost less than the scrap losses that result 
from conventional methods. GUIDE RODS * SHAFTING « ROLLS » TRAVERS sos 


60 Case material has a surface hardness close to 60 on the PISTON RODS ¢ ARBORS ¢ LEADER PINS « TIE RO 


Rockwell C scale which ts essential to resist wear. KING PINS * AXLES « CONTROL RODS ¢ GUIDE PO 
MANDRELS ¢ BEARING ROLLERS ¢ SPINDLES 








Long lengths of material ranging in diameter from “4” 
to 4” are stocked to enable prompt shipment of 60 Case 


parts, with or without special machining. Write for 

_ literature and name of your local representative. THOMSON INDUSTRIES 
For emergency needs call collect Inc. 

vet 1-1800 , . Dept. C-5, Manhasset, New York 
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PARTS HARDENED to 60C... 
increase life...reduce cost! 














FORMSPRAG 


High-Performance 
OVER-RUNNING & INDEXING 





High-Speed BACKSTOPPING 


Clutches have 


These Installations Prove Formsprag Has The 
Most Advanced Clutch Designs Available 


On tough applications requiring 
high-performance over-running, in- 
dexing or backstopping, Formsprag 
clutches have proved their unusual 
durability, precision and reliability. 
Their long-life and minimum main- 
tenance requirements, even under 
unusually demanding installation 
conditions, have provided many 
users with the answer to their clutch 
problems. Compare the following 
performance results on actual in- 
stallations—Formsprag designs can 
help you, too! 


High-Performance Over-Running 


Application: 
Forced and Induced Draft Fans. 


Clutch and Mounting: 

Model FO-732 Clutch-coupling (HPO- 
720 clutch with coupling) mounted on 
fan drives. 


Requirements: 

Continuous over-running at 1200 to 
1800 R.P.M. (24 hours a day, 365 days 
a year). 


Proved Results: 

The Formsprag HPO clutch design with 
Formchrome sprags provides this com- 
pany with greater durability and less 
maintenance than any other available 
clutch. Therefore, on all forced and 
induced draft fans, this manufacturer 
specifies Formsprag high-performance 
over-running clutches, 


Precision Indexing 


Application: 
High Speed Press. 


Clutch and Mounting: 
Model HPI-700 feeding a progressive die, 


Requirements: 
20° indexing; feed is 700 strokes per 
minute; accuracy of feed must be within 
.005”; press operates 24 hours a day, 
5 days a week. 


Proved Results: 

After poor service life and unreliable 
results from other clutch designs, a 
Formsprag high-performance indexing 
clutch was installed. Result—customers 
requirements for accuracy were met, 
clutch has had a life of 80 million cycles, 
and is still running. 
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proved higher performance 


(GREATER TORQUE & SPEED, HIGHER PRECISION, LONGER LIFE) 


During the last two years, Formsprag has announced 
several major advances in over-running clutch design. 
These advanced concepts have been widely accepted by 
designers of modern power transmission systems. The 
high performance results they obtained on over- 
running, indexing and backstopping applications 
prove Formsprag clutches to have the most advanced 
designs available. 

On-the-job records prove these high performance 
characteristics: (1) Formchrome sprags, with high- 
hardness and wear resistance, provide exceptional 
durability—no other manufacturer can offer the per- 
formance advantages of Formchrome sprags. (2) The 
improved sprag and retainer design of Formsprag 
High-Performance Over-running (HPO) and Indexing 
(HPI) clutches permit up to 30% higher operating 
speeds with same life span and up to 70% longer clutch 


life when operated at same RPM as ordinary clutches. 
(3) On backstopping applications, the High-Speed 
Backstopping (HSB) clutch design permits higher 
speeds, assures longer life and reduces maintenance 
to a minimum. 

Specific case-history data on proved over-running, 
indexing and backstopping installations is provided 
below. In every instance, users of Formsprag High- 
Performance Clutches have found the answers to 
problems of wear, high-speed operation, precision and 
maintenance. 

There is a Formsprag Clutch for every application. 
Standard models include: sleeve bearing, ball bearing, 
miniature, large-bore holdbacks, and high-performance 
types. For special applications, Formsprag engineers 
will recommend a modified standard clutch or design 
a special. Standard clutches are fully described in the 
Formsprag catalog—send for your free copy. 


RMSPRAG COMPANY 


23603 Hoover Road, Dept. 114-A — Warren (Detroit), Michigan 


HHH 
ot 


Representation Throughout The World © Precision Power Transmission Products 


“ 
NEW (& RAWSON 
CENTRIFUGAL CLUTCHES and CLUTCH -COUPLINGS 
Used in a wide variety of applications, the 
Rawson design provides no-load starts for 
motors and cushioned starting of driven 


equipment. They permit using smaller 
motors and across-the-line starting. 


High-Speed Backstopping 


Application: 
Iron Mining (Taconite) Conveyor. 


Clutch and Mounting: 
Model HSB-700 clutch assembly mount- 
ed on high-speed shaft of reducer. 


REVYLOK 


DUAL TORQUE-LOCKING and POSITIONING DEVICES 


Requirements: 

In abrasive atmosphere, clutch must 
over-run at 1200 to 1800 R.P.M. (24 
hours a day, 9 months of year), 


Proved Results: 

On this rugged backstopping applica- 
tion, Formsprag HSB clutches solved 
problems of overheating, premature seal 
wear, and short clutch life. These high- 
speed backstopping clutches have been 
in operation for over a year and are still 
delivering their initial high performance, 
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Processors automate even heavy work with air. In a complex frozen 


juice concentrate 


blending operation, Plymouth Citrus Products Cooperative, Plymouth, Fla., hooks up 
Schrader Air Products simply and economically to a gravity conveyor. Full 55-gal. barrels 
on feed sections roll down to stop bars and are selected in correct order and ratio for dump- 


ing. “The Schrader system performs well,” says C. Byron Smith, plan 


t manager. “We’re 


handling 200 to 300 barrels a day on this selective conveyer, and could handle more.” 


Drums from 
cold roam. 


In 

circuit to solenoid valve 
when conveyer sect 

}) uw, to its ppsi- 


Schrader double-act- 
ing ¢ylinder pulls 
sop bar down when 
valve operates — re- 
leases selected 


Stop bars holddrums | 
‘back on conveyor gn- 
til neefled’ at dump 


| mash button 


releases stop 

















PROCESSOR AUTOMATES BACK-BREAKING 
CHORE WITH SCHRADER AIR PRODUCTS... 
GAINS SPEED, EFFICIENCY, BIG ECONOMIES 


Solve difficult problems of handling, conveying and 
sorting, just like this company .. . with air! Versatile 
Schrader Air Products take punishing environments 
in stride, even corrosive atmospheres ... Work together 
like magic on American production systems of many 
different kinds in hundreds of industries. 


You already have air. Add Schrader Air Products to 
push, pull, hold, position, move work repetitively .. . 
cure headaches of weight, assembly, production main- 
tenance ... perform tirelessly and with precision. 
Speedy yet safe Schrader takes the drudge out of work, 
adopts to special needs, saves time, money and effort. 


Select from the full Schrader lines to plan your automation of machines. Your 
Schrader distributor can help you pinpoint what you need. For more data write: 





o division of SCOVILLE 





A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
476 Vanderbilt Avenue, Brooklyn 38, N. Y. 








QUALITY AIR CONTROL PRODUCTS 
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Another 
example of how 


December 8, 1960 


You 
Fill Out 


The Tag... 


You can choose your own perform- 
ance features when you order a Fenwal 
536 Temperature Controller. And get 
them in a compact, low-cost, transistor- 
ized stock instrument! 

Basic member of Fenwal’s new “500” 
family, the “536” always provides pre- 
cise control action. You merely select 
from the following features to meet 
your specific needs: 1. Proportioning 
or On-Off Control. 2. Five standard 
temperature ranges from -—50 to 
+600°F (Special ranges, expanded 
scales, and centigrade scales available). 
3. Dial for set-point adjustment ex- 
ternally or internally mounted. 4. Sep- 
arate potentiometer with graduated 
dial and knob for remote adjustment. 
5. Cartridge, hex head, flange or cou- 
pling head probe for thermistor sensor. 
All configurations have a rating of 
10A-115VAC or 5A-230VAC. You buy 
exactly what you need! 

Of course, for the user who needs 
most of these features, it may make 
more sense to order a Fenwal 561 Indi- 
cating Controller... with indication 
as a plus. And for multi-point indica- 
tion, as many as ten 536’s can be 
plugged in to a 580 indicator. Get cata- 
log on the complete “500” Line. Write 
FENWAL INCORPORATED, 1914 Pleasant 
Street, Ashland, Massachusetts. 


CONTROLS TEMPERATURE... PRECISELY 
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Note—Commercial and Military Packaging Engineers: 


Rugged LINK-LOCK 


.. .your best answer to exacting closure problems 


LINK-LOCK provides 
pressure-tight closure 

on this rigidly specified 
equipment container 


SIMMONS 


FASTENER CORPORATION 
1756 North Broadway, Albany 1, New York 


QUICK-LOCK © SPRING-LOCK * ROTO-LOCK 
LINK-LOCK ¢ DUAL-LOCK 


See our 8 page catalog in 
Sweet's Product Design File 
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Photograph courtesy of Craig Systems, Inc. 


Simmons LINK-LOCK provides quick opening and closing as 
well as impact-resistant dependability on transit cases manu- 
factured by Craig Systems, Inc., Lawrence, Mass. 


The cylindrical Craig container above is gasketed and pres- 
sure-tight, and contains delicate electronic equipment. Twelve 
LINK-LOCK fasteners are used on this model. 


Here’s why LINK-LOCK is ideal for use on military cases pro- 
duced to exacting specifications as well as on inexpensive 
commercial containers: 


e Impact and shock resistant (positive-locking). 

¢ High closing pressure with light operating torque..... 
insures pressure-tight seals where required. 

e Available in 3 sizes, for heavy, medium, and light duty. 

e Compact design... lies flat against case even when unlocked. 

e Opening and closing by wing-nut, screwhead, or hex nut. 

e Flexible engagement latch design...can be varied to suit 
different conditions. 


Also available: Spring-Loaded LINK- 
LocK. Ideal for the less expensive 
containers where costs won’t permit 
precision production. Spring pro- 
vides take-up to compensate for set in 
gasketing, irregularities of sealing 
surfaces, and mounting inaccuracies. 


Where does the versatile Simmons LINK-LOCK belong in your 
design? For complete information «nd specifications, send 
for the Simmons Catalog today. Samples and engineering 
service available upon request. 
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Simplified design means more dependable performance 


BENDIX ELMAG (Electromagnetic) TOOTH CLUTCH 


With only three parts, the Bendix® Elmag tooth clutch 
provides a simple, positive, compact clutch package 
for machine designers. The Elmag offers greater torque 
transmittal than other clutches of the same size. This 


mechanism. Elmag tooth clutches are designed to 
perform in either wet or dry applications. They are 
available from stock in torque capacities ranging from 
40 to 4,000 ft.-lbs. ; _eneeeneneeen 


means you can design for either greater machine 
capacity or space savings—or both. 


For the end user, the Elmag offers the following depend- 
able performance features. There is absolutely no idle 
torque—no connection between driving and driven 
members once disengaged. The Elmag can be dis- 
engaged under full load at any RPM, and engagernent 
at relative speed is possible. The clutch’s simple, bolt- 
on design makes it easy to mount; there are no addi- 
tional splines or springs, no external disengagement 


BENDIX ELMAG MULTIPLE 
DISC CLUTCH—Ideal for 
step-by-step acceleration 
of large masses. Disc stack 
is magnetically isolated. 
Wet or dry operation. Slip 
ring or stationary field 
design. Torque capacities: 
10 to 16,000 ft.-tbs. 


For full details, write 


Bendix-Elmira 
Eclipse Machine Division 
Elmira, New York 
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Missile’s ‘Fast Draw” Starts 


Cold-drawn Seamless 
Cuts Clean-up Costs 
For Anker-Holth’s 
Power Cylinders 


The Missile Age version of the “fast 
draw”’ starts with the lightning 
stroke of a power cylinder. 

Big, 12-foot stroke hydraulic cyl- 
inders provide the power and speed 
that unsheath one of the nation’s 
principal defense missiles for instan- 
taneous action. 

They’re made by Anker-Holth 
Division of The Wellman Engineer- 
ing Company from Pittsburgh Steel 
Company’s commercial quality, 
carbon steel, Seamless Mechanical 
Tubing. 

Mounted two to a unit, the husky 
cylinders must—within seconds, and 
without fail—slide back the two 
halves of the hangar-size missile 
shelter to release the weapon for 
firing. 

Anker-Holth, of Port Huron, 
Mich., uses Pittsburgh Steel’s 
Seamless Mechanical Tubing to 
manufacture this critical unit’s 
outer cylinder and piston rod, 


Relies on Pittsburgh—What 
makes this company rely on Pitts- 
burgh Steel for the tubing it requires 
for this application? 

Fred J. Theisen, vice president- 
production, says there are several 
reasons. He explains: 

“First is Pittsburgh Steel’s service. 
They’re able to give us information 
fast. 

“On the first lot of tubing for this 
job, we asked all our suppliers for 
recommended sizes for cleanup to our 
finished dimensions. Pittsburgh 


Piston rod made by Anker-Holth for 
launcher shelter’s roof activating 
cylinder requires only minimum 
processing for cleanup with com- 
mercial quality Pittsburgh Steel 
Seamless Mechanical Tubing. Fin- 
ished rods, 142” long, are plated with 
hard. chrome. Vice president-Pro- 
duction Fred J. Theisen, (left) talk-' 
ing with Pittsburgh Steel salesman 
T. J. Whan, says Anker-Holth relies 
on Pittsburgh Steel tubing for this 
missile component. 











Final hydraulic testing on com- 
pleted cylinders is comprised of 30 
cycles at 4,500 psi—using special 
Anker-Holth testing equipment. 


Steel’s answer was in first, and it sug- 
gested less stock removal. 

‘“‘That’s important, and it’s one 
reason Pittsburgh Steel stays with us. 
We ask them for size recommenda- 
tions that we need for cleanup. They 
tell us the size, and they do it ina 
hurry. They don’t wait around for a 
couple of months to reply. 

“For another thing, when we first 
started production of this cylinder, 
we had a problem of straightness. 

“T don’t know how they did it, but 
Pittsburgh Steel came through with 
a batch of tubing I had never seen 
the equal of. Pittsburgh makes a 
quality tube. Straightness is the big 
thing—-plus service and the amount 
of stock we must remove. With Pitts- 
burgh Steel Seamless Tubes we don’t 
need extra metal for honing—so we 
aren’t paying for metal we don’t use.” 


Experience Pays—Close attention 
to customers’ needs and experience, 
plus steelmaking skills and produc- 
tion practices developed in nearly 50 
years of seamless tube production, 
make Pittsburgh Steel able to serve 
Anker-Holth this way. 

In this instance, Pittsburgh Steel’s 
ability to produce commercial quality 
cold-drawn seamless mechanical tub- 
ing to exacting standards for straight- 
ness, concentricity and tolerances, 


Fast service, straightness, and minimum stock removal convinced Anker- 
Holth that ‘‘Pittsburgh was best we could get for this job.’’ Cylinder meas- 
ures 5 inches by 4 inches by 143 inches. Anker-Holth specializes in power 
cylinders with bores from one to 48 inches, and strokes to 45 feet. 


allows Anker-Holth to simplify its 
cleanup process of the cylinder’s ID 
and centerless grinding of the piston 
rod’s OD. 

Machinability and weldability of 
Pittsburgh Steel’s tubing are vital 
factors in Anker-Holth’s production, 
too, because plugs, ports, sleeves, 
piston and end covers are threaded 


and/or welded to the piston rod and 
cylinder in this application. 

Contact one of the distributors or 
district sales offices listed below. 
Then let Pittsburgh Steel Company 
demonstrate its ability and readiness 
to help. You, too, will find that Pitts- 
burgh Steel’s tubing is the best you 
can get. 





Baker Steel & Tube Company 
Los Angeles, California 

Chicago Tube & Iron Company 
Chicago, Illinois 

Cleveland Tool & Supply Co. 
Cleveland, Ohio 


Drummond, McCall & Co., Ltd. 
Montreal, Quebec, Canada 


Edgcomb Steel Company 
Philadelphia, Pennsylvania 


Gilmore Steel Corporation 
San Francisco, California 


Earle M. Jorgensen Co. 





Kilsby-Tubesupply, Division of 
Republic Supply Co. 
of California 
Los Angeles, California 
Mapes & Sprowl Steel Co. 
Union, New Jersey 
Metal Goods Corporation 
St. Louis, Missouri 
Miller Steel Company, Inc. 
Hillside, New Jersey 
A. B. Murray Co., Inc. 
Elizabeth, New Jersey 
C. A. Russell, Inc. 
Houston, Texas 
Ryerson, Joseph T. & Son, Inc. 


Pittsburgh Seamless Distributors 


Solar Steel Corporation 
Cleveland, Ohio 
Standard Tube Sales Corp. 
Brooklyn, New York 
Steel Sales Corporation 
Chicago, Illinois 
Tubular Sales 
Detroit, Michigan 
Tubular Service Corp. 
Springdale, Pennsylvania 
Ward Steel Co. 
Boston, Massachusetts 
Ward Steel Service Company 
Dayton, Ohio 





Pittsburgh Steel Company 


Pittsburgh 30, Pa. 


Grant Building ° 


SS 





DISTRICT SALES OFFICES Los Angeles 
Cleveland 
Dayton 


Atlanta 
Chicago 


Detroit New York 


Houston 


Philadelphia Warren, Ohio 


Pittsburgh 
Tulsa 
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HOW FORGED PARTS 
help airplanes haul 
bigger payloads 


Forged aluminum aircraft 
bulkhead 48 inches long, 
weighs 56 pounds. 


Moaern ayurauuc jorging press exerts 35,0UU tons pressure. 


In an airliner, every pound of weight saved is worth hundreds of dollars 
...in revenue-making payload. And in military aircraft, pounds saved mean 
added miles-per-hour ... or added load carried. 

In commercial products... trucks, cars, materials-handling equipment... 
the pounds of dead weight you eliminate by using forgings make money 
year-after-year for the operator. The forging process lets you put the metal exactly 
where you need it to carry the load, withstand shock or vibration, 
endure torsion. And with not a surplus ounce of non-working weight going 
along just for the ride. 


Forged parts are the designer’s friend ...strong where strength is needed, 
lowest in weight, twice-worked by original rolling of the best metals 
plus the hammer blows or high pressures of the forging process. 

Write for literature to help you specify, design, and procure forged parts. 


Whew its ow vital part, desiqn it to be ICICI! 


Drop Forging Association « Cleveland 13, Ohio 
Names of sponsoring companies on request to this magazine 
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OVERLOAD 
RELAYS 


GENERAL- 


PURPOSE 


F CONTACTORS 


GENERAL- 
PURPOSE 
RELAYS 


MILL-DUTY 
CONTACTORS 


GENERAL ELECTRIC DC CONTACTORS AND RELAYS 


Over 100 devices — available when you need them 


Now ... you don’t need to wait for 
delivery of a particular contactor or 
relay ... or to carry a large inventory 
... just to be sure you have the correct 
device for a job. With General Elec- 
tric’s new d-c contactors and relays— 
seaturing “building-block” design—you 
assemble the device you want. . 
when you need it ... from standard 
components right in your own plant. 
More than a hundred different devices 
can be assembled from a parts stock of 


as few as a dozen General Electric 
“building-block” components! 

This amazing versatility means im- 
mediate availability of any General 
Electric device. A “universal” contact 
block is the building unit for all types 
of contactors and relays. Choice of the 
frame-and-coil assembly and standard 
assembly kit permits variation in de- 
vices to meet your specific application. 

Three types of contactors and six 
types of relays—for general purpose, 


mill-duty, overload and timing applica- 
tions—can be assembled using this 
unique, cost-saving approach. 


NEED OTHER COMPONENTS? 

General Electric also has complete 
lines of plate rheostats and resistors 
for all your control needs. For more 
information, contact your General Elec- 
tric Sales Representative or mail this 
coupon today! Industry Control De- 
partment, Salem, Virginia. 


GENERAL @@ ELECTRIC 


Resistors—vitreous-enameled and wire- and 
ribbon-wound types from 5 to 1210 watts. 
Fixed, slide-wire, or tapped types available. 


A 
Le 


Plate-type rheostats—windings are com- 
pletely encased in metal to give longer and 
more reliable service for any application. 


To: Section F784-26 
General Electric Co. 
Schenectady 5, N. Y. 


Please send the following bulletins: 
0 GEA-6621—D-c contactors and relays 
O GEA-6592—Resistors 
0 GEA-6474—Plate-type field rheostats © 


Name 

Company 

INE aisicintinnr naticsintnitanctnenionincsinpeisivntinisaigipctiniagastinnian 
City 

State. 
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BUSTLE BOUND 
FAST 'N' SMOOTH 


how does your 
chrome plating 
stack up? 


You can keep your chrome-plating process in 
step with today — with Diamond CPA 1800®. 


For example: Viking Copper Tube Co., of 
Cleveland, Ohio — with mandrels plated by 
the CPA 1800 process — draws 1500 feet of 
copper tubing per minute to extremely close 
tolerances with almost unbelievably re- 
duced deterioration in machine tools! 


This same job-proven additive is available 
to you. To increase plating speed and 
covering power. To allow a broader op- 
erating range. To simplify anoding and 
produce a brighter, harder coating. To 
improve the metallurgical character- 
istics of chromium plate. 


In short: Diamond CPA 1800 can 
cut your unit costs and save you 
money. Diamond developed it. 

z Your Diamond CPA 1800 
Distributor can supply it 
ae | where and when you need it. 
For further information write or call 
Diamond Alkali Company, 300 Union 
Commerce Building, Cleveland 14, Ohio. 


} 


Diamond 
Chemicals 
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FACTS 


SWIVEL JOINT. 


R E S t RVE o Written by engineers and well illustrated, this file contains a wealth of useful 


information on the application of swivel joints in line design. You’ll find facts 
FOR THE ENGINEER and figures on torque, geometric characteristics, thrust and radial loads. There’s 
CONCERNED WITH information on how to approach design problems and a quick comparison 
between swivel joints and other flexible devices. And, you’ll find a group of 

DESIGNING SAFE, actual installation reports with diagramatic drawings showing how the swivel 
DURABLE, joints were applied in the system. Be sure you have a copy of “‘Facts you should 

know about Swivel Joints” in your possession. Write Chiksan for your file today. 

FLEXIBLE LINES rome : : 


CHIKSAN COMPANY, 300 North Brea Bivd., Brea, California 


Send for your copy of Please send me a copy of “Facts you should know about Swivel Joints.” 


“FACTS YOU SHOULD KNOW 
ABOUT SWIVEL JOINTS” 
ADDRESS 


S| 5 ee OE A ea TSS Sate TM TC My TE ATES a | SEIS ERC te I Aa 
#60-53 
_ A BSUBGIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


CHIKSAN COMPANY —Brea, California © Chicago 5, Ill. © Newark 2,N.J. © Divisions: Chiksan International, Hamer Valves, Weco ® Subsidiary: Chiksan of Canada Ltd. 


NAME 
COMPANY. 


eeeeeeeeeees 
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Flash butt-welded ring from extruded material 
slashes away 64 lbs. of stainless 310 


Only 1/3 as much material was required when a special extruded section was sub- 
stituted for bulky bar stock in this flash butt-welded ring. By leaving 2/3 of the material 
at the mill, instead of hogging it out, Amweld saved its customer $76.83 per ring—plus 
hours of expensive machining. (Savings compared to the forgings originally used are 
even greater.) 


Amweld is equipped to supply flash butt-welded rings and circular products in stain- 
less, titanium, aluminum, as well as a wide variety of corrosion-resistant alloys. If you 
would like to know more about Amweld’s welding, fabricating and complete machining 
facilities, phone or write. 
GET THE FACTS ABOUT 


® AMWELD 
New 20-page catalog describes 
INDUSTRIAL PRODUCTS flash butt-welded rings and cir- 
cular products manufactured by 
Amweld. Also booklet entitled, 


“How Flash Butt-Welded Rings 
are Made.” 


THE AMERIGAN WELDING « mrc.co.. 130 pietz ROAD - WARREN, OHIO 
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drafting and printmaking NEW g 





Low Cost Insurance Program 
Protects Original Drawings 
From Loss or Damage 


Have you ever thought what would 
happen if your company’s original draw- 
ings were lost or damaged? How much 
trouble and expense would be involved to 
replace them? Many companies are adopt- 
ing a simple “‘insurance” program to meet 
just such a problem. . . a program which 
requires neither expensive new equipment 
or radical adjustments of established pro- 
cedures. The program consists of two 
parts. First, recognizing the cost of any 
drafting medium is always an infinitesi- 
mal part of the investment in a finished 
drawing, the companies standardize on 
the drafting medium which affords their 
original drawings maximum life. Second, 
they institute the policy that original draw- 
ings must be used only as masters, that 
all printmaking must be done from dupli- 
cate originals of the masters. 

The perfect answers to both these needs 
are Dietzgen polyester drafting film for 
all original drawings, and Dietzgen diazo- 
sensitized polyester film for duplicate orig- 
inals! Dietzgen’s polyester film is so tough 
it cannot be torn. Its crystal-clear trans- 
parency is permanent... never fogs or 
yellows. It’s dimensionally stable; insen- 
sitive to temperature, humidity, acids or 
alkalines. The drawing surface of Dietz- 
gen’s polyester drafting film is unexcelled 
...accepts pencil or ink perfectly; era- 
sures are smudge-proof and ghost-free. In- 
expensive duplicate originals are quickly 
produced in any desired quantity by contact 
printing the original drawing on Dietzgen’s 
diazo-sensitized polyester film. The images 
developed are exact duplicates of the orig- 
inal... uniform and permanent to pro- 
vide the finest reproducibles attainable. 





NEW PRINTED-ELEMENT DRAFTING 
TECHNIQUE CUTS DESIGN COSTS 66% 


/ OR 
a 


ee 


ee 


Printed-element drafting ends tedious redrawing of repeated 
elements . . . produces accurate reproducibles in record time. 


The regional engineering office for a 
large oil company employed 15 draftsmen 
to prepare construction plans for new fill- 
ing stations. Investigation of their drafting 
procedures revealed the majority of 
“*board-time”’ was consumed redrawing, 
in varied combinations, the basic elements 
such as pump islands, hoists, and rest 
rooms, used in each station. Redrawing 
of the repeated station elements was tedi- 
ous work and wasted valuable man-hours. 
Dietzgen solved this problem by recom- 
mending a new printed-element drafting 
technique utilizing Dietzgen’s diazo- 
sensitized, adhesive-backed polyester 





Drafting-Printmaking Booklet 





Bisel Se 


reports new techniques for solving 
engineering and production problems 


This new 36 page booklet describes a 
wide variety of engineering and produc- 
tion problems that have been solved with 
advance techniques in drafting and print- 
making pioneered by Dietzgen. The con- 
cise, problem-solution approach suggests 
ways in which you may improve the effi- 
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ciency within your engineering depart- 
ment or eliminate production bottlenecks. 
Write today on your company letterhead 
for the Mechanics of Modern Miracles. 
Ask for Publication SPD2-M-160. 

Eugene Dietzgen Co., Chicago 14, Illinois 
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drafting film. Duplicate originals of all re- 
peated station elements are now printed 
on the Dietzgen film medium. The drafts- 
man simply selects the proper elements for 
each station, mounts them on a sheet of 
Dietzgen polyester drafting film, and the 
plan is 75% complete without drawing a 
line! The finished drawing is a high- 
transparency reproducible, ready to pro- 
duce any number of prints. 

Today, five draftsmen handle the entire 
work load. The cost of station design has 
not only been slashed 66%, but the other 
ten draftsmen have brought the depart- 
ment’s backlog down to a desirable level. 
Service to other departments has been 
greatly improved too; and rush jobs are 
handled on a basis never before possible. 

Printed circuits and plant layouts are 
other design activities where Dietzgen’s 
printed-element drafting has been used with 
amazing cost-cutting, time-saving success. 


DIETZGEN 





Titeflex, Inc., Meets 
Aircraft Fuel, 
Lubrication and 
Hydraulic Line 
Specifications 
with 


HANDY & HARMAN 
BRAZE 541 


This Springfield, Massachusetts, manufac- 
turer of aircraft and missile fuel, lubrication 





Titeflex operator brazes assembly with torch and hand- 

fed Handy & Harman Alloy Braze 541. Titeflex is 
unique in that it makes flexible hose assemblies from 
raw material to end product—“From End to End, In- 
side and Out, made RIGHT In Our Own Plant.” 


and corrosion is equally impressive. The 
composition of BRAZE 541 is 54% silver, 








and hydraulic lines finds that silver alloy 
brazing with Handy & Harman BRAZE 541 
meets rigid operating requirements “all the way down 
the line.” 

The tubing and fittings of many of the wide range of 
assemblies made by Titeflex are 321, 316 and 347 stain- 
less steel and Monel. Brazing is a hand torch, wire and 
HANDY FLUux operation. 

BRAZE 541 is a plastic alloy which melts at 1325° F 
and flows at 1575° F. Its strength—in shear—at ele- 
vated temperatures is 21,500 psi at 500° F and 15,000 psi 
at 750° F. This alloy’s ductility in resisting stress and 
vibration is very high and its resistance to oxidation 


FOR A GOOD START: 

BULLETIN 20 Xs ie | 
This informative booklet gives a \ 
good picture of silver brazing and \ 
its benefits... includes details on \ 
alloys, heating methods, joint de- 
sign and production techniques. 
Write for your copy. eee 
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'\ HANDY & HARMAN 


~ General Offices: 82 Fulton St., New York 38, N. Y. 
; DISTRIBUTORS IN PRINCIPAL CITIES 


40% copper, 5% zinc and 1% nickel. It 
meets AMS Specification 4772. 

Aircraft and missile component manufacturers and 
fabricators are finding—to their and their products’ 
benefit—that Handy & Harman silver alloy brazing is 
the full and final solution to their metal-joining problems. 
BRAZE 541 is. but one of a large family of Handy & 
Harman alloys, for both low and high temperature appli- 
cations. We would like to more fully acquaint you with 
BRAZE 541 and with the advantages that come naturally 
to silver brazing as a metal-joining (both ferrous and 
nonferrous) method. Handy & Harman, 82 Fulton Street, 
New York 38, N. Y. 


Your No.1! Source of Supply and Authority on Brazing Alloys Offices and Plants 


Bridgeport, Conn. 
Chicago, Ill. 
Cleveland, Ohio 
Dallas, Texas 
Detroit, Mich. 

Los Angeles, Calif. 
San Francisco, Calif. 
Toronto, Canada 
Montreal, Canada 
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Stroboscopic techniques are an extremely useful aid in the design of 
machine tool components such as this Automatic Grinding-Wheel 
Balancer manufactured by Norton Company. This device reduces wheel 
balancing time to 5 seconds, and eliminates vibration that might cause 
chatter. The new Strobotac, with its ‘‘long-throw’’ beam of intense white 
light and a ot short flash duration, shows up nearly hidden me- 
chanicai details of the Balancer’s operation. 


STROBOTAC in Action s | 


Checking critical speeds of rotating machine parts and observing per- 
formance under actual operating conditions are two jobs readily handled 
by the Strobotac. At Norton Company, the Strobotac checks operation of 
an automatic cam-shaft grinder. In order to obtain the best possible 
finish on the cam surface it is desirable to grind at high speeds, yet for 
safety reasons the wheel should not be operated above rated speed. The 
Strobotac's flashing rate stability and 1% accuracy make it possible to 


hold circumferential velocity of the ALUNDUM vitrified wheel to an exact 
pre-established point below rated speed. 


STROBOTAC 


for the Design of Better Machine Tools 


Consider the new Strobotac and its benefits as an aid in the design, test, and quality 
control of your product. This unique instrument lets you observe cycling machine 
parts and functions as though stopped or in slow motion while the apparatus 

is running at normal speed. Strobotac’s concentrated beam of high intensity 

white light, probes into the heart of complex machinery. The instrument’s 
extremely short-duration flash virtually eliminates blur and shows up 

details of mechanical motion formerly impossible to see. 


For speed measurement, the Strobotac serves as an accurate tachometer. 
It is preferable to other speed measuring devices because no contact 
with the machine is necessary and no power is absorbed. 


Write for more information or, better yet, contact one of our district 
sales engineering offices and ask for an on-the-job 


trial of the new Strobotac. 
TYPE 1531-A STROBOTAC® 
Electronic Tachometer and Motion Analyzer. 


«+» $260. 


Flashing-Rate Range: 110 to 25,000 
flashes per minute direct-reading; 
useful for speed measurements to 
250,000 rpm. 


Accuracy: +1% of dial reading — per- 
manently assured by neon-bulb cali- 
brator on instrument panel. 


Flash Duration: 0.8, 1.2, and 3.0 mil- 
lionths of a second for high-, medium- 
and low-speed ranges, respectively. 


Peak Light Intensity: 0.21, 1.2, and 
4.2 million beam-candlepower (mini- 


Write For Complete Information 


GENERAL RADIO COMPANY 


mum) on high-, medium- and low- 
speed ranges, respectively. 

External Triggering: May be trig- 
gered with a mechanical contactor 
on 6-volt peak-to-peak signal. 

Power Supply Requirements: 105-125 
(or 210-250) volts, 50-60 cycles or 
400 cycles. 

Mounting: “‘Flip-tilt” case serves as 
adjustable stand and handy carrying 
case. 

Weight: 74% pounds. 


The Best Instruments 
in Electronics 


WEST CONCORD, MASSACHUSETTS 





CHICAGO 
Ock Pork 
Village 8-9400 


NEW YORK, WOrth 4-2722 
NEW JERSEY, Ridgefield, WHitney 3-3140 Silver Spring 


JUniper 5-1088 


Abington 
HAncock 4-7419 
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PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO 
Los Altos Los Ang 
Whitecliff 8-8233  HOllywood 9-620! 


IN CANADA 


Toronto 
CHerry 6-2171 


LOS ANGELES 





Name your load and speed combinations % 


We'll fit these bearings—or special types and sizes to your special needs. 
Just fill in your application problem below — attach to your letterhead and mail. 





Here's our bearing problem. What do you suggest? 
SPECIAL CONDITIONS. 











LOAD (radial, thrust or both). 


SIZE. 











UFE FACTOR 
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Schatz makes the most varied line 
of Ball Bearings to fit your needs 





“Functional Precision’ Ball Bearings—BR series 


One piece race type with ball cage. Designed to give all the 
precision you require under certain ratios of load, speed and life 
expectancy. Available in open type, single or double shielded, 
single or double sealed with Schatz patented low friction plastic 
seal. Or with one shield and one seal on special order. 


23 sizes from */1s to 1’ —6 types in each size + specials 





UNGROUND BALL BEARINGS “TYPE A’’—Every standard type—radial, 
thrust and radial thrust. 


GROUND BALL BEARINGS “TYPE B’’— Used and recommended where 
greater accuracy and smoother running qualities are needed and where 
loads are heavier and speeds higher. 


1033 sizes to match your Bearing Application Needs 


Ss Ox be! AT y * See our Catalog in SWEET’S 


THE SCHATZ MANUFACTURING COMPANY « Poughkeepsie, New York 
BALL BEARINGS ; 
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Do you check these points 
When Buying STAINLESS STEEL Valves ? 


[| How good are the castings? 

[] How precise is the machining? 

[] How rigid are the inspection and testing? 
[] How sound is the design? 


tedetetesed ow 


y 


Just as important as a suitable stainless steel alloy are these 
four checks on valve quality. For long, dependable performance, 
a valve should rate perfect on every one. 


There’s a very good reason why you can be sure Jenkins 
Stainless Steel Valves will do that, unvaryingly: 


For almost a century Jenkins has specialized in making valves. 
And making them to one standard of quality . . . the highest. 
Every operation and every worker is aimed at fulfilling 

that standard. The result is a product that can be backed 

by this 91-year-old assurance for valve users: 


4 . )f7 
A Fain Offer 
If you will put a Jenkins Valve, recommended 
for your particular service, on the worst place 
you can find... where you cannot keep other 
valves tight — and if it is not perfectly tight 
or it does not hold steam, oil, acids, water or 
other fluids longer than any other valve, you 
may return it and your money will be refunded. <a 


Order these reliable 
Jenkins Valves from your local 
Jenkins Distributor. Ask him or write 
us for Stainless Steel Catalog No. 59SS. Bes 
Jenkins Bros., 100 Park Avenue, — , 
New York 17. Sold Through Leading Distributors Everywhere 


EATER TENT NC 
$3 a ee ¥ 
= 
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GEARZO=MATIC 


INSTANT-REVERSING MOTOR 


DEPENDABILITY for stop-go, forward-reverse motion 

with full power, high-torque start. Operable 

manually, by built-in limit switches,or as automation 
requires. SAFETY assured with automatic, instant reversal 
when driven product meets predetermined resistance. 
ECONOMY as a low cost packaged operator unit 

... quick and easy to install or integrate with your 
product or system. 





POWER-FULL 
GEAR REDUCTION 


Worm gear drive from capaci- 

tor-start Franklin Electric 

Motor applies full power in- 

stantly upon reversing at built- 

in limit switch setting. 

Driven system or product may 

be instantly reversed at: any 

time during forward or reverse 

cycle by manual or automatic 

switch; or by automatic opera- 

tion of built-in safety device. 

GEAR-O-MATIC® performs 

all functions typically required PATENTS 

in radio-controlled or manual- PENDING 

switch garage door operation Integrated with theeFranklin Electric Motor is a 

. .. functions applicable to op- control box with 24 volt A. €. circuitry. System 

eration of many other products includes plug-in connection for radio or‘automation 

. . » perhaps yours. control and receptacle for light bulb or power ex- ° 
tension line. All limit and safety reversing switch 
settings are adjustable. 





For more data write for ira 
From the oe “FACTS ABOUT FRANKLIN 
: H of : GEAR-O-MATIC®”’ 1& 











Ee ee ee een 


BLUFFTON, INDIANA 
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WHAT’S DIFFERENT ABOUT 
JL PRECISION STRIP STEEL? 


The big difference in J&L strip steel is controlled uniformity. 


When J&L Precision strip is ordered to exacting specifications, you can be sure 
that your specifications will be met . .. inch after inch, coil after coil, time 
after time. 

The dimensional accuracy of J&L strip steel, consistently maintained, offers many 
cost-saving advantages. This means fewer rejects; fewer production problems; 
less down-time for tool adjustment. This means that you are getting the steel you 
pay for... in terms of maximum product yield per ton. 

How? 


By delivering the steel you order . . . to your specifications . . . J&L helps you to 
achieve optimum production with control of in-plant fabricating costs. 


The experience, facilities, and accumulated know-how of a specialized organiza- 

tion .. . directed exclusively to the processing of low carbon, high carbon, alloy, STRI ee 
tempered and stainless strip steels . . . are available to work for you. For assist- 

ance in solving your problems, call your J&L Stainless and Strip Division repre- LOW CARBON + HIGH CARBON + ALLOY + STAINLESS 
sentative; or write to Dept. 233-Y-1217. TEMPERED SPRING STEEL + ZINC AND COPPER COATED 


Jones & Laughlin Steel Corporation - STAINLESS and STRIP DIVISION + Youngstown 1, Ohio 
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Now it’s here. 


cxz POPE PRECISION 
~ "Se . r 


1 to 20 H.P.—900 to 3600 R.P.M.—with straight or tapered shafts 


Here is a Precision Driving Motor that has the 
rigidity and dynamic balance you’ vealways wanted! 

The permanently preloaded double row cylindri- 
cal roller bearings with tapered bores are mounted 
in a heavy section one-piece casting. (There is no 
front end cover to get out of alignment.) 

A pair of extra large precision angular contact 
preloaded bearings in the rear housing are mounted 
close to the rotor for extra rigid support of the 
motor under working loads. 


You can make fast convenient wiring connec- 
tions from the large junction box furnished on 
whichever side of the motor you specify. 

Ask for data sheet SK-306 for outline dimensions 
and specifications. 

Let us quote you on these 
Precision Driving Motors 
for use on all your equip- 
ment where a real Precision 
Motor is required. 


One of the new Pope Precision Motors equipped with a 


Pope balancing type wheel holder for precision grinding. 


No. 130 


ei REST SRE APEGL GS HGRA TIE NS ETRE ET EE Ra 


MACHINERY CORPORATION ° 261 RIVER STREET « HAVERHILL, MASS. 
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PRODUCT-DESIGN BRIEFS 
FROM DUREZ 


Stuck? 


A good adhesive does a lot more than 
stick two things together. You can use 


today’s solvent-type adhesives to: 

* smooth out surface contours (as in 
brake linings and in jet aircraft skins, 
where adhesives can eliminate the 
need for projecting rivets) ; 


distribute stress uniformly over a 
surface, rather than concentrating it 
at welded or riveted points; 


build up large structural members 
from many small components; 


reduce galvanic action between dis- 
similar metals, and so lessen the risk 
of corrosion. 


One super-sticker in this class sets 
with only contact pressure and at room 
temperature; adheres very well to met- 
al, wood, phenolic laminates, glass, and 
rubber. Block shear tests show 4500 
psi at room temperature, and tensile 
strength is 10,000 psi. The cement has 
excellent resistance to all ordinary sol- 
vents, water, oils, alkalies, and acids; 
has high capillary attraction and does 
not shrink. 


We don’t make adhesives. We do make 
heat-setting phenolic resins that give 
many of the newer adhesives more grip- 
ping power and more permanence. 
Next time you have a fastening prob- 
lem, give these new solvent-type adhe- 
sives a chance to show you what they 
can do. 


Stock insulation shapes 


This insulation idea solves three engi- 
neering problems at once in a dry-type 
transformer. You'd find the same ap- 
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e What a solvent cement can do 


¢ Something new in electrical insulation 


proach helpful in a circuit breaker, a 
panel, or other heavy-duty electrical 
gear. 

See the plastic angle pieces (below)? 
They insulate the corners of the lam- 
inated steel core from the windings, 
at the high-stress areas. They take the 
place of roll-formed fiber. Advantages: 


1. Greater mechanical strength. This 
ends cracking or breaking of insula- 
tion when windings are forced into 
position. 


2. Better resistance to moisture. The 
insulation doesn’t swell or shrink, 
maintains its dielectric strength un- 
der the clammiest conditions. 


3. Higher heat resistance. The angle 
is made with glass-reinforced Het- 
ron,® our inherently heat-resistant 
polyester resin. It meets NEMA 
GPO-1 specifications, and has UL- 
recognized flame retardance. It is de- 
signed for equipment operating at 
Class B temperatures (266° F.). 


Now for the clincher. You can get 
flame-retardant structural insulation 


PRECISION WELDER AND FLEXOPRESS CORP 


¢ A bulletin on plastics 


like this from stock—in a wide range 
of cross-section shapes including 
channels, in widths up to 92442 inches, 
lengths to 76 inches. 

You get them not from us but from 
the manufacturer, The Glastic Corpora- 
tion, 4321 Glenridge Road, Cleveland 
21, Ohio. The Glastic people will be 
glad to send you details on stock chan- 
nels and angles if you write to them. 


Facts without a file 


What does a man do when he wants 
to know more about Durez plastics? 

He looks in Sweet’s File. There he 
finds eight pages packed with the what, 
how, when, where, and why of using 
Durez materials—phenolic and diallyl 
phthalate molding compounds, Hetron 
polyester resins, phenolic resins. 

What if he hasn’t got Sweet’s File 
handy? He sends us the coupon below, 
requesting Durez Bulletin D400. The 
same fact-filled eight pages come to him 
posthaste. 


For more information on Durez materials mentioned above, check here: 


C) Phenolic resins (12-page bulletin listing applications ) 
C) Hetron fire-retardant polyester resins (data file, including 


names of fabricators) 
C) Durez plastics (Bulletin D400) 


Clip and mail to us with your name, title, company address. (When requesting 


samples, please use business letterhead) 


DUREZ pP.LastTics DIVISION 


512 WALCK ROAD, NORTH TONAWANDA, N. Y. 





HOOKER CHEMICAL CORPORATION 
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Engineered by Tinnerman... 


One-piece SPEED CLIP?® on O-Cedar Sponge Mop 
replaces 3 parts, eliminates riveting 


O-Cedar put the squeeze on high assembly costs savings possibilities, call in your SPEED Nut rep- 
when they redesigned their famous squeeze resentative. The service is free... you’ll find him 
mop. The first money-saving step was to call in listed in the Yellow Pages and in Sweet’s PD File 
‘L'innerman fastening experts. under “I"asTENERS.” Or write direct. 


The result was a one-piece spring steel SPEED TINNERMAN PRODUCTS, INC. 
Curr which replaced three separate parts and OCePt-12 + P.O.Box 6688 + Cleveland 1, Ohio 
eliminated a riveting operation. This new fastener 
locks itself in place on the squeeze plate, and holds 
it up and out of the way when snapped over an T i N N = R M A N 
anchor tab provided on the mop base. Live spring 
action assures positive retention for full mop life. 

Assembly is faster, better and substantially 
reduced in cost! 

Savings and improvements like these can be 
made in your product with Spreep Nut Brand 


Fasteners. If you’d like to have a Tinnerman FASTEST THING IN FASTENINGS® 
FASTENING ANALYSIS made to help you find such 


CANADA: Dominion Fasteners Ltd, Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd. Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecano-Bundy GmbH, Heidelberg. 
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Bridging the Gap 


S four years long enough to 

educate an engineer? Some edu- 

cators have answered the ques- 
tion with a flat “no.” The five- 
year curriculum already is standard 
at more than one engineering col- 
lege. 

Others are asking the opposite 
question: Is four years too long 
to wait for an engineer to start 
contributing his sorely needed serv- 
ices to industry—and to start earn- 
ing his living? That is being 
answered in at least one leading 
engineering college, where year- 
round operation is replacing the 
traditional nine-month academic 
year. This plan permits completion 
of four years’ work in three. 


Whatever the mechanism of cur- 
riculum juggling, the rapidly ex- 
panding field of engineering is plac- 
ing unprecedented pressure on the 
college curriculum. At the same 
time, recognition of the need to de- 
velop “well rounded” engineers has 
created a demand for more human- 
ities-type courses. Something must 
yield, and currently the practical 
and hardware courses are being 
given the heave-ho. 

Of immediate concern in our 
field is the traditional “design of 
machine elements” type of course, 


currently undergoing a major rev- 
olution. Replacing the practical, 
more or less empirical, approach 
are various attempts to present 
fundamental concepts along with 
more emphasis on the theoretical 
and scientific viewpoints. With this 
we have no quarrel. The change 
is long overdue. 

But it means that industry, which 
has long deplored the lack of prac- 
tical background in newly recruited 
graduates, will find that situation 
aggravated in the future. 

The answer is plain. Industry 
will find it necessary, more than 
ever, to accept the responsibility of 
helping green graduates to be- 
come seasoned engineers. 

In-plant training programs make 
it possible for individual com- 
panies to supplement .their engi- 
neers’ basic education with specific 
courses tailored to their own needs. 
Murdick and Smallwood, elsewhere 
in this issue, tell how. 

Whatever the cost of bridging 
this gap, the faster maturing of 
young engineers should return big 
dividends on the investment. 


Li, Cebit 


EDITOR 
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Engineers | 


No longer is school over when he obtains 

his degree. He needs to develop professional 
breadth and depth in his field. He also needs to 
keep up with the rapidly moving frontiers of knowl- 
edge. Above all he needs to acquire new, special 
skills for the immediate job. Companies now tend to 
hire engineers regardless of their specialty, and train 
them in work which satisfies their own interests and 
the company’s needs. 


es an engineer needs on-the-job training. 


























How to Organize for Training 




















Organization of the training function must be 
tailored to meet the needs of the particular com- 
pany. A large multiplant company requires a central 
training director or technical service, as well as train- 
ing specialists in each plant or laboratory. The 
centralized group is required to establish over-all pol- 
icies, develop company-wide courses, and provide 
co-ordination and interchange of informaticn among 
the plant training directors. The plant training di- 











MacuHInE Desicn 





G. L. SMALLWOOD 


Specialist—Training Courses 


R. G. MURDICK 


Engineer—Technical Information Group 
Knolls Atomic Power Laboratory 


on the Job 


General Electric Co. 
Schenectady, N. Y. 

















2. 


How to Administer the Training Program 


Survey the interests of the engi- 
neers in proposed courses. 

Ask the managers who they 
recemmend to take each course. 


. Forecast enrollment in the vari- 


ous courses. (After the program 
has been in effect two or three 
years, historical data may be 
used to forecast enrollment 
rather than the results of the 
time-consuming surveys). Com- 
pare with budgeted allowance. 


. Line up instructors on a tentative 


or standby basis. 


. Establish a procedure for enroll- 


ment application. 


. Prepare a brochure of courses in- 


cluding descriptions, enrollment 
conditions, and charge, Fig. 3. 


. Send copies of the brochure to 


all departments or sections about 
one month before registration 
starts. Use company communica- 
tion channels to make everyone 
aware of the brochure of courses, 
the closing dates for applica- 
tions, and the procedure for ap- 
plying. It is important not to 
send out the brochures too early, 
lest they be forgotten or lost or 
too late for the men to have an 
opportunity to discuss their plans 
with their managers. 


. When all applications are in, set 


. Obtain 


Suppose that the education and training program has been planned as a 
mixture of company courses, tuition refund offerings, and external tech- 
nical meetings and seminars. How is such a program administered? The first 
problem is to find a balance between the applicants for all courses and the 
amount of money the company is willing to budget. With this as a starter, a 
list of the steps to be taken can be made: 


up the courses and the engineers 
to be accepted on the basis of 
managers’ priorities, engineers’ 
preferences, and available in- 
structors, facilities, and funds. 


. Establish the time and location 


of classes. A chart is helpful in 
keeping track of the educational 
courses. 


. Notify managers which engi- 


neers were accepted for courses 
—and which were not accepted, 
with a few words of explana- 
tion. Give the starting date, time 
and place of each class. 


. Notify each instructor of time 


and location of his class. Make 
sure instructors have all mate- 
rials, handouts, and visual aids 
which they require. 


. Spot-check by auditing classes 


occasionally to get a feeling for 
how the instructors are doing. 


. At the end of the course obtain 


the students’ evaluation of the 
course and of the instructor. 
instructors’ comments 
and discuss with each instructor 
the comments of his class. 


. Notify the managers of success- 


ful completion of courses by 
their engineers, place a copy in 
the engineers’ personnel folder, 
and send certificate to manager 
for presentation to engineer. 











TRAINING ENGINEERS ON THE JOB 








rector develops the curriculum and training method 
needed by his plant, Fig. 1. 

In the smaller company, the training director may 
report to the engineering manager, the employee re- 
lations manager, or even to the production manager 
when there is.a strong industrial engineering func- 
tion. 


How to Set up the Training Program 


Elements of the Program: A main duty of the 
training director is to analyze both the needs of the 
company and the resources available to prepare a 
suitable program. The broad program of training 








1, Analysis of the effectiveness of the engineering or- 
ganization. 

2. Analysis of individual engineers’ performance, 
problems, and potential. 

3. Analysis of engineering management. 

As Discovered By... 

1. Observing—Employees, their work, work flow, 
communications, relationships. 

2. Asking—Engineers, supervising engineers, manage- 
ment, staff people. 

3. Analyzing—Organization, engineering policies, en- 
gineering programs, schedules and costs, engineer- 
ing position descriptions. 

To Determine . 

1. What is the problem that engineering training 
could alleviate? 

2. What is our present technical strength? 

3. How do we go about correcting the problem? 

4. What order of priority do we want to place on 
fulfilling our technical training needs? 














engineering personnel may be made up of any com- 
_ bination of the following elements: 


. Integrated company technical programs 
. Individual company technical courses 
. Company managerial courses 
. Nontechnical courses 
. Short, full-time company seminars or courses 
. Seminars. work shops, or courses sponsored by groups 
outside the company 
. College tuition refund courses and advanced degree 
programs 
8. On-the-job training programs 


The integrated technical program is found usually 
in the medium-size and large companies. General 
Electric’s three-year Advanced Engineering Program 
is perhaps one of the best known throughout in- 
dustry. 

Nontechnical courses are those such as conference 
leadership, human relations, reading improvement, 
report writing, and business management. 

The widespread use of workshops, symposiums and 
seminars has grown with the urgent need for more 
communication both within and between the 
rapidly advancing sciences and technologies. This 
type of training permits face-to-face exchange of 
problems—question-and-answer sessions—and may 
or may not use experts to provide answers. They are 
intensive and usually well-organized sessions. 

In college tuition refund courses and programs 
leading to advanced degrees, the company refunds 
tuition or some fraction of tuition to the employee 
upon successful completion of each course. ‘These 
programs are growing in popularity. The smaller 
company may not find it economical to set up a 
variety of company courses on a continuing basis. 
Some engineers feel a sense of accomplishment in 
working toward an advanced degree rather than tak- 
ing a number of company courses, however well- 
designed they may be to meet their immediate 
needs. 
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Fig. 1—Functional rela- 
tionships in technical 
training. 
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Determining the Needs: Although the company 
pays, the training director must satisfy two cus- 
tomers—the company and the engineer. A training 
program will not be successful if the engineers do 
not enroll in the program or if they must be drafted 
into courses unwillingly. Therefore, after he has de- 
termined management’s views on what skills need to 
be developed, the training director should survey the 
feelings of engineers. Since the training program 
must meet short, intermediate, and long-range re- 
quirements, reactions from management and engi- 
neers should be sought in this frame of reference. 

Needs for technical training are better investigated 
by personal interview with the managers and engi- 
neers than by survey letters. An appointment letter, 
Fig. 2, may prepare the way for the interview. 
Considerable explanation and probing by the train- 
ing director are often needed to help managers 
crystallize their thinking. Table 1 may be helpful 
in setting objectives. 

In determining the needs for specific training 
courses or programs, the training director and man- 
agement must take into account and evaluate the 
following: 


1. Size and organization of the company and the engi- 
neering function. 
2. Type of research, development, or design being con- 


Fig. 2 — Typical letter 
setting the stage for dis- 
cussion of training needs. 


ducted. 

3. Short-range (1 to 2 years), intermediate-range (3 to 5 
years), or long-range company objectives for develop- 
ing men. 

4. Interest and enthusiasm (or lack) among engineers for 
various types and areas of training. 


Evaluating Alternative Programs: Cost is a major 
factor in the selection of a suitable training program. 
If a nearby university gives adequate and needed 
courses, the training director must usually first weigh 
the advantage of company-sponsored courses against 
those of a tuition-refund program. The seminars 
and workshops serve a purpose different from either 
of these and may be combined to supplement either 
one. 


Comparison of Company-Sponsored and 
Tuition-Refund Programs 


Company-sponsored programs can: 


be tailored exactly to company needs. 

be given at any time of day or evening. 

cost less. 

promote technical interchange among students. 
be taught conveniently in the company plant. 


On the other hand tuition-refund programs can: 


@ lead to an advanced degree through accredited courses. 
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@ stress fundamentals rather than company-centered 
specifics. 

® furnish fully qualified instructors. 

@ furnish adequate facilities—classrooms, laboratories, 
and equipment. 

® stimulate cross-fertilization of ideas with engineers from 
other companies. 


How to Develop a Company Course: To develop 
a single good company course on some subject over 
a five-year period is not difficult, but to do so in 
two years requires a knowledge of educational tech- 
niques and pitfalls. Neither the course nor the 
training director may survive a five-year incuba- 
tion period, management being oriented to look for 
immediate results. Table 2 shows a step-by-step pro- 
cedure for making the company course operate suc- 
cessfully within two years. 


Nontechnical Courses that Benefit Engineer and 
Company: Nontechnical courses help the _ indi- 
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Table 2—Training Course Countdown 





Phase I Plan for the Course 
1. Where will the money come from? 
2. Who will be the trainees? 
3. Who will select the trainees? 
4. Who will be the instructors? 
5. What should be the emphasis of the course? 
Phase II Blueprint the Course 
1. Establish detailed specifications of course content. 
2. Set the objective of the level of teaching and 
learning as: 
a. Knowledge 
b. Comprehension e. Synthesis 
c. Application f. Evaluation 

. Select method of presentation—lecture, workshop, 
etc. 

. Select the best qualified person to develop the les- 
sons for each major topic. 

5. Establish completion date for preparation of each 
major topic. 

. When the course has been completely prepared, 
check the drafts against the specifications. 

. Have an independent reviewer check the course 
material for clarity, level of explanation, and co- 
hesiveness. 

Phase III Rewrite 

Rewrite the course on the basis of the reviewer's 

suggestions. 

Phase [IV Train the Instructors 

Run a 1-2 day workshop to orient and familiarize 

the instructors with general teaching techniques 

including the use of visual aids. 

Phase V Test 
Run the course for a pilot group and evaluate the 
course on the basis of auditing, instructors’ com- 
ments, and students’ evaluation. 

Phase VI Launch the Course 
Continue followup each year and revise the course 
if need be. 


d. Analysis 


vidual make effective use of his technical ability 
in his environment. 

The training director must work with managers 
to make sure that such courses are taken at the 
proper time in each engineer’s career. For example, 
early in his career, conference leadership or public 
speaking might be of primary value. Later, as he 
gains in both technical competence and skill in re- 
lating himself to his environment, courses in Busi- 
ness Management or Supervisor’s Training would be 
of value in preparing him to lead yourger engi- 
neers in achieving organization objectives. 
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Table 3—Standards of Program Evaluation 





Scope of Training Program 
1. Degree of need for program. 
2. Degree to which short and long-range goals are 





planned for. 

3. Are any major needs not being met? 
thing being done about it? 

4. Is program being continuously reviewed and re- 
vised? 

Administration of the Training Program 

l. Is the training function clearly defined, and is 
responsibility properly assigned within the or- 
ganization? 

. Are the proper kinds and numbers of people as- 
signed to the training function? 

. Are there adequate facilities, space, equipment, and 
materials? 

. Does the training group receive periodicals, books, 
and information to maintain contact with ad- 
vances in industry training? 

.Is the training being done on time and as 
planned? 

. Does the training director publicize training activ- 
ities and make his services understood by man- 
agement and engineers alike? 

Teaching and Learning Process 
1. Does the course actually present the material 
outlined? 
2. Is the material covered in proper depth and 
breadth? 

. Do the engineers participate actively in discus- 
sion and problem solving? 

. How effective is the instructor? 

5. Were the students properly selected relative to 
background, knowledge, need for course, ability, 

i and interest? 

’ Direct Results 

1. Did the training succeed at the intended level of 
teaching-learning? 

2. To what extent did the engineers learn what was 
intended to be taught? 

. Are the engineers more effective in problem-solv- 
ing on the job in the area covered by the course? 
. To what degree are the engineers satisfied with 
the course? 

. To what degree are the managers satisfied with 
the immediate results? The results over a long 
period of time? 


Is any- 























Table 4—Three Methods of Course Evaluation 





1. Informal evaluation 
Inferences drawn from comments by trainees. 
Do trainees recommend the course? Is the course 
oversubscribed? 
. Systematic evaluation 
This method covers most formal attempts to collect 
information such as 
a. Beginning and ending test scores 
b. Performance ratings 
c. Observation of post-training work by the trainee 
d. Analysis of production, cost, turnover, and em- 
ployee attitude reports 
e. Formal evaluation of the course by the trainee 
3. Experimental evaluation 
Predesigned experiments with control groups which 
are subject to statistical analysis of variances. 
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Fig. 3—Training program brochure. 


Measurement 


Measurement of the profitability of inplant train- 
ing of engineers in dollars poses a difficult problem. 
On the other hand, evaluation of the educational 
program in terms of meeting the needs of the organi- 
zation is more feasible. Such evaluation is based 
upon: 1. Establishing goals. 2. Establishing stand- 
ards. 3. Comparing performance with the standards. 

Goals, of course, are established by company de- 
ficiencies and needs. Standards provide a yardstick 
for measurement by comparison of actual perform- 
ance with standard performance. 

Basically, goals may be established in four broad 


areas: 


1. Scope of training program 

2. Administration of the training program 
3. Teaching and learning process 

4. Direct results 


Standards, in turn, may be established in detail 
for these four broad areas by further de- 
velopment, Table 3. 

The final phase of measurement is to 
evaluate performance for comparison with 
standards. Some courses can be evaluated 
only in terms of whether they did or 
didn’t do the job. Most courses will de- 
mand a more sensitive measurement of 
how well the job was done. Table 4 sug- 
gests several methods for measuring rel- 
ative achievement. 





scanning the field for ideas 


Out-of-phase valve controls 
direction of output flow of a 
pulsed hydraulic pump. A spring- 
suspended electromagnet, oper- 
ated by 60-cycle ac power, actu- 
ates the pump piston. The same 
power supply actuates the spool- 
type control valve. Movement 
of the control-valve spool in re- 
lation to pump piston is con- 
trolled by adding resistance or 
capacitance in the control-valve 
circuit. Thus, a simple switch- 
ing circuit controls the direction 
of pump output. Principle em- 
ployed in device developed by 
Electro-Mechanik GmbH, Wen- 
denerhuette ueber Olpe/Westf, 
Germany. 
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Nonrecirculating balls in a ball-nut assem- 
bly prevent load feedback force from turning the 
actuator screw. Contours of the ball races in the 
nut and on the screw rotate the balls when the 
screw is turned. Thus, the balls provide rolling 
contact between the nut and screw. However, 
an axial load on the nut cannot rotate the screw. 
Principle employed in control device developed 
by R.C.S. Tool Co., Van Nuys, Calif. 





Submerged punctured bel- 
lows serves as a return spring as well 
as a vibration damper in a fuel-control 
system. The bellows is submerged in 
the fuel. A small orifice in each end 
of the bellows controls fluid flow to 
provide the damping. Principle em- 
ployed in bellows developed by Metal 
Bellows Corp., Wellesley Hills, Mass. 
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Cylindrical lens _ pro- 

jects exciter beam and fo- 

cuses reflected light in a 

photoelectric reader. The 

filament of the light source, 

arranged parallel to the 

length of the lens, is pro- Light 
jected as a narrow line of source 
light outside the aperture 

opening of the unit. The fant 

light reflected by any sur- Cylindrical 

face appearing in this area lens Light 
is focused back through the aaeia 
lens onto the photocell. 5 A 

Principle employed in read- 

er developed by Melpar 

Inc., Falis Church, Va. 


Control circuit 
Photocell 





Object to be 
detected 


Powered pusher brushes urge feeder becomes filled or jammed. Thus, 
along circular parts in a spiral feeder. automatic safety shut-off is not required. 
Bristle resilience prevents damage to the Principle employed in feeder developed 
parts by the moving brushes when the by F. Jos. Lamb Co., Detroit. 
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Stepless planetary adjustment 
of output speed is provided by pivoted 
double-cone friction wheels in a friction- 
drive transmission. A pair of axially ad- 
justable friction discs serve as the sun 
gear; the double-cone friction wheels are 
the planet pinions; and a pair of axially 
adjustable, but nonrotating, friction rings 
are the ring gear. Co-ordinated axial 
movement of the friction discs and fric- 
tion rings controls the radial position of 
the double-cone friction wheels, and thus 
determines the effective diameter of the 
planet-pinion carrier. Principle employed 
in transmission developed by Block and 
Vaupel, Wuppertal, Germany. 





Curved fluid film 
provides continuous uni- 
form support for a free run- 
ning rubber sleeve on a 
bow expander roll. Pres- 
sure fluid supplied through 
the stationary support roll 
forms a fluid film between 
the curved roll and the ro- 
tating sleeve. Excess fluid 
is drained off through col- 
lector rings. Fluid-film sup- 
port principle employed in 
bow expander roll devel- 
oped by Rodney Hunt Ma- 
chine Co., Orange, Mass. 


Differences in shield- 
ing between liquid and air 
actuate control circuits to 
indicate liquid level in a 
container. The radioactive 
material is raised or lowered 
within a tube by a revers- 
ible motor and chain drive. 
Two Geiger counters meas- 
ure radiation output. The 
output currents operate mo- 
tor-reversing relays until 
the radioactive material is 
positioned at a height equal 
to the liquid level. A regu- 
lar potentiometer is geared 
to the motor to operate an 
indicating circuit. Principle 
employed in depth _indi- 
cator developed by All- 
gemeine Elektricitaets-Ge- 
sellschaft, Berlin, Germany. 
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New low - temperature - curing coatings 
apply Teflon’s properties to parts that 
cannot take high temperatures. It’s done 
by dispersing PTFE particles in a cellu- 
losic or phenolic film, This article pre- 
sents the characteristics of . . . 


PTFE 


Fig. 1—Low-power magnification of PTFE 
dispersion film shows that particles of PTFE 
float on the resin substrate. For this reason, 
a contacting resin system can wet the areas 
unprotected by PTFE. 


December 8, 1960 


A. J. STOCK 

Research and Development Manager 
Acheson Colloids Co. 

Port Huron, Mich. 


EAT-sensitive materials such as rubber and 
Hrccs can be coated with Teflon, applied by a 

spray process and cured at room temperature. 
PTFE dispersions widen the use of PTFE for lu- 
bricating coatings appreciably, since the pure resin 
requires a sinter at 700 F. 

Most PTFE-resin coatings consist of a single, thin 
film whereas pure polytetrafluoroethylene usually 
requires multiple coatings to prevent pinholes and 
to insure corrosion resistance. 

PTFE-resin dispersions consist of two-component 
systems; 1. An “A” component, which is a combina- 
tion of Teflon 30 plus additives for over-all com- 
patibility. 2. A “B” component, which is a resin 
solution that provides desirable film and emulsifica- 
tion properties. 


Dispersion Properties: Two PTFE-resin dispersions 
are currently available: 1. Phenolic-resin base. 2. Cel- 
lulosic-resin base. Physical properties of both disper- 
sions are generally similar, Table 1, the main dif- 
ference being in the curing cycles. The phenolic 





PTFE 


DISPERSION 
COATINGS 


Hydrogen peroxide 


Table 1-—Properties of PTFE-Resin 
Dispersions 





Phenolic Cellulosic 
Resin Resin 
Property System* System? 





Ratio, resin/PTFE 1:1 1:1 
Oure Temperature (F) 300 70 
Oure Time (hr) 1 2 
Flash Point (F) 46 40 
Density (ib per gal) 8.2 7.9 
Shelf Life at 70 F (mo) 2 2 
Shelf Life at 40-50 F (mo) 4 4 
Life, mixed, at 70 F (days) 2 4 
Color Blue 





*Emraion 310. ftEmralon 320. 


Table 2—Properties of PTFE-Resin Films 





Phenolic Cellulosic 
Resin Resin 
Property System* System? 





Thickness, recommended (mil) 0.2-0.7 

Temperature, max operating (F) 400 180 
Flexibility, mandrel bend (in. ) % % 
Adhesion, in.-Ib impact 28 28 


Release Properties 
Water systems Fair Fair 
Resin systems Poor 
Alpha Wear Life at 72 rpm 
and 150 Ib load (cycles) 60,000 
Color Green Blue 





*Emralon 310.. +Emralon 320. 


Table 3—Chemical Resistance of 
PTFE-Resin Films 





Chemical Exposure 





Salt Spray, 20 per cent (hr) 
On steel 
On aluminum 


Nitric acid (hr) 40 
Chromic acid (hr) 120 
Oxalic acid (hr) 450 
Ammonium hydroxide (hr) 20 
Methyl isobutyl ketone No effect 
Acetene (hr) 90 
Lactol. spirits No effect 


Toluol (hr) 90 
Hydrochloric acid (hr) 30 
Sulfuric acid (hr) 100 
Acetic acid (hr) 70 
Sodium hydroxide (hr) 1450 
Liquid oxygen No effect 
Unsymmetrical dimethyl 
hydrazine No effect 
No effect 





*Emraion 310. tEmralon 320. 


Fig. 2—Aluminum shaft of carburetor part is sprayed 
with PTFE-resin dispersion in critical bearing areas. 
The film affords long-life, oil-free lubrication. 


system requires a cure at 300 F for 1 hr, and the 
cellulosic system cures at room temperature in 2 hr. 


Film Properties: Thin films of PTFE-resin disper- 
sions combine the excellent lubricating characteristics 
of a dry film with the protective quality of a bonding 
resin. In its pure form, PTFE has the lowest co- 
efficient of friction of any known plastic material. 
The resin tends to raise this coefficient slightly, but 
the values are still desirably low. 

Dry film thicknesses normally are in the range of 
0.2 to 0.7 mil, Table 2—considerably thinner than 
usual protective coating systems. This puts the bur- 
den on the resin component of the formulation to 
provide proper chemical resistance. 

Adhesion and flexibility properties of both the 
phenolic and the cellulosic coatings are as good as 
those of most paint films for relatively rigid sub- 
strates. The phenolic system can be used also on 
moderately flexible rubber parts. Release properties 
of the coatings are not as good as those of pure 
PTFE, however, because contacting systems can bond 
to the resin substrate of the film. 

Compared with graphite or molybdenum-disulfide 
films, the PTFE products do not have long wear 
lives. In general, PTFE lubricating films are de- 
signed for different wear conditions and are normally 
used for considerably lower loadings and lower speeds 
than other dry-film lubricants. PTFE films are 
recommended for applications where loading char- 
acteristics are not severe and where the need for a 
clean, dry film is essential. 

Both the phenolic and the cellulosic coatings 
have excellent salt-spray resistance, but their chemi- 
cal resistance depends greatly on the resin involved, 
Table 3. Corrosion resistance of the films can be 
improved with proper substrate pretreatment such 
as phosphating or anodizing. These coatings are not 
recommended as substitutes for pure PTFE where 
chemical resistance is the desired property. Rather, 
they are to be used where the lubricating property 
is the main requirement. 
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Application: PTFE dispersions are mixed (A and 
B components) just prior to being applied to surfaces. 

Phenolic PTFE dispersion must be applied by 
spray techniques. Other methods such as dipping, 
swabbing, or brushing cause PTFE particles to floc- 
culate and to form strings. 

After being sprayed, the coating is allowed to dry 
to touch, and then is cured at 300 F for | hr. Com- 
pleteness of the cure is indicated by a color change 
from blue to green. 

Cellulosic PTFE dispersion is more stable than 
the phenolic and can be applied by spray, dip, or 
brush. The coating is then air dried for 2 hr at 
abour 70 F to provide the required cure. A slight 
warming—not over 150 F—shortens curing time. 

Heavy films can be built up with either dispersion 
by multiple coatings, air dried between coats. This 
technique is recommended rather than that of using 


Tips and Techniques 


Fig. 3—Phenolic PTFE coat- 
ing on the two O-rings at 
left maintains lubrication 
and nonsticking properties 
despite long periods of stor- 
age. The two rings at right 
are uncoated. 


one heavy coat. Electrostatic spray methods may be 
employed to reduce overspray if the substrate will 
accept an electrostatic charge. Multicoat PTFE-resin 
dispersions result in a smooth, continuous film of 
good lubricity and corrosion resistance. 


Present and Future Uses: Current uses of PTFE- 
resin films include coatings for camera, business-ma- 
chine and similar parts where loadings are low and 
where low-friction surfaces are required. The non- 
sticking properties of PTFE surfaces applied to con- 
veyor belts help keep surfaces clean in food ma- 
chinery and other industrial equipment. 

Experimental systems for PTFE-resin dispersions 
include the use of silicone, epoxy, and polyurethane 
bases. Dispersion systems are being developed that 
will improve present characteristics of flexibility, 
color availability, and light sensitivity. 





Oblique Triangle Solution 


When two sides of an oblique triangle and the 
angle opposite one of them is known, a direct solu- 
tion for the unknown side can be made from 


c=becosA+ vy a? — b? sin? A 


where sides a and b, and angle A are known. 

Example: In the figure, a = 11; b = 12; angle 
A = 60 deg. Solving, c = 9.6 or 2.4, which deter- 
mines both of the possible triangles, ABC and AB’C. 
—Frank Murray, Detroit, Mich. 


Do you have a helpful tip or technique for our other 
readers? You’ll receive ten dollars or more for each 
published contribution. Send a short description plus 
drawings, tables, or photos to: Tips and Techniques 
Editor, MACHINE DESIGN, Penton Bldg., Cleveland 13, 0. 
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by direct projection 
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Fig. 1—Pictorial (trimet- 
ric) drawing made by 
the direct-projection 
method. Angles for lay- 
ing out mecessary con- 
struction lines are ob- 
tained from Fig. 3 
through 5. 
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from engineering views 


JANUSZ LANGE 


Wroclaw, Poland 


PICTORIAL view added to ordinary ortho- 

graphic drawings of a part helps greatly in 

visualizing its shape. Use of a pictorial view 
can lead to real (although not readily calculable) 
savings in production costs. 

The more awkward the shape of an object, the 
more desirable the pictorial view on an engineering 
drawing. Unfortunately, for a complex object, a pic- 
torial view is difficult to make by ordinary “dimen- 
sion transfer” methods. Often, only an especially 
gifted draftsman can do the job. 

The easiest types of pictorial views to make are 
axonometric drawings, and especially isometric draw- 
ings. While isometrics are easy to draw, they are 
usually not the best to demonstrate the true shape 
of the object. Trimetric and dimetric views are 
better. But, even when made by projection from 
orthographic views, they require much copying work, 
and the identification of points is tiresome, difficult, 
and may easily lead to errors. 

This article presents a new, universal, fully graph- 
ical, and comparatively simple method for directly 
projecting a pictorial view from common engineering 
drawings, called the “direct-projection method.” The 
view may be any of the axonometric types—trimetric, 
dimetric, or even isometric. Points on the pictorial 
view are plotted by projection from unmoved ortho- 
graphic views, and the pictorial view may be made 
directly on an existing engineering drawing. 

The object can be shown in any desired position, 
and may be shown in any size as compared with the 
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orthographic views (theoretically from zero to in- By methods shown later, the following construc- 
finity). The method, and the work involved, are tion lines are drawn: 
on ene Se ney ones 1. Axes OX, OY, OZ through the origin at the point 
where the pictorial view is to be drawn. 
. ° 2. Projector lines Pz, Py, Pz. 
Making the Dr awing 3. Director lines Dz, Dy, Dz, D’z. Director line D’z is 


. . : Fe : d through the “point of turn,” O’. 
First step in the direct projection method is to wae ’ a 


select some point on the object as the origin O of a The position of every point on the object may 
set of co-ordinates, Fig. 1. now be found graphically. From the three projec- 
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Fig. 2—Development of an or- 
thographic drawing, 4, into an 
axonometric drawing. Cube is 
first rotated, b, then tilted, c, 
to develop the pictorial view, d. 
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Fig. 3—Determination of angles y and 6 from known angles of tilt, a, and rotation, @. 





tions of the point in the orthographic views, lines 
are drawn parallel to projector lines P to intercept 
director lines D. They are then drawn horizontal or 
vertical to intercept axis OZ (or director line D’,) 
and finally parallel to axes OX, OY, or OZ. Inter- 
section of the three lines locates the point. 








In practice, the axonometric drawing is made by 
using ‘only two orthographic views (front and side, 
or front and top). Thus, only two sets of lines will 
be required. Also, only vertical axis OZ and three 
director lines D must be drawn in full length. Axes 
OX and OY, and projector lines P, need only be 
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Fig. 4—Determination of angles ¢ from angle 5 and scale factor &,. 
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Fig. 5—Determination of angle » from angles a and @ and scale factor &,. 
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marked with short dashes. The two lines first pro- 
jected need not be traced full length; short dashes 
marking their intercept with the director lines are 
sufficient. 


Constructing the Projection Lines 


Fig. 2 shows how an axonometric view originates. 
First, look from infinity at the front face of a cube, 
Fig. 2. Rotate the cube around one of its vertical 
edges through angle £, Fig. 2b. Then tilt it forward 





Size Foctor, 








04 as 06 


Dimetric Index, 5 =k, /k, =hy/k, 


Fig. 6—Simplified method for determining construc- 
tion angles for dimetric drawings when 5,=45 deg 
and k,=k,=1. Necessary angles may be read off 
directly by selecting a value for the dimetric index. 


B (deg) 
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to angle a with the vertical, Fig. 2c. This gives the 
axonometric view of ihe cube, Fig. 2d. 

Angles y, and y,, and thus all other angles which 
determine projector and director line directions, de- 
pend on values of angles a and 8. These two angles, 
therefore, must first be decided upon. 

If the cube is tilted and rotated, all its three edges 
will appear foreshortened, and scale factors k,, ke, 
k, along three axonometric axes will all be smaller 
than scale factor k of the orthographic views. If 
k = 1, scale factor k, = cos a. 

If angles a and f are selected so that k, and k, 
are equal, a dimetric drawing results. If all three 
scale factors (k,, kz, and k,) are identical, the result 
is an isometric drawing. 

Angles a and £, and scale factor k,, are selected by 
experience, or by a trial layout of a few key points on 
the object. The necessary angles are determined 
as follows (also see Fig. 1): 


Line Angle Fig. No. 


OX, OY Ya; Yy 
P;, Py 8,, by 
P, B 
Dz, Dy Sx, Sy 
Dz B 
D’, 7 





For dimetric drawings, Fig. 6 may be used to 
determine the necessary angles instead of Fig. 3 to 5. 
In this case, k, = k, = 1, and 8, = 45 deg. Di- 
metric index s = k,/k, = k,/k, must first be chosen, 
after which other angles are automatically fixed. 

In some cases, it may be handy to know the scale 
factors along axes OX and OY (although this is not 
necessary for use of the method). For k, = 1, values 

for k, and k, may be 
found directly from Fig. 
7. If a value other than | 
has been chosen for k,, 
the other two scale fac- 
tors may be computed by 
multiplying the values 
from Fig. 7 by the select- 
ed k, value. 

Another concept may 
occasionally be handy— 
that of size factor n. If 
scale factor for ortho- 
graphic views k =1, then 
k,, = cos a. If k, is then 


Fig. 7—Finding scale factors 
k, and k, from known an- 
gles a and f and selected 
scale factor ,. 
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Fig. 8—Placement of construction angles and lines for different views. 


increased to 1, size factor n 1/cos a. Generally, 


the size factor n = k,/cos a. 


Numerical Example: For the drawing in Fig. 1, 


Reference Equations 


For Fig. 3 


a talk sin a 
= sin a tan > 
Yz y t B 


82 = Yz + 





V tan? y, + sin? a — cos a tan y; 





arc sin - 
1 — tan? y, 
= yy + 





V tan? y, + sin? a — cosa tan yy 





arc sin = 
1 — tan? y, 


For Fig. 4 


kz 
f; = arc tan ———-—— tan 5, 
ro ae 


*___ tan 8, 


ty = are tan 
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For Fig. 5 


z 
7 = arc tan —— - : 
cosa sin 8 


For Fig. 6 


4 8 
a = are sin —— 
V2+ 8* 


ae 
8 = arc sin —— 
2 ‘ 


gs2 
Yx — arc tan —— 
V4 — st 
6, = 8 5, = 45 deg 
For Fig. 7 
k, V1 -— cos? a sin? B 








ik cos a 
k V1 — cos? a cos? 8 
k 
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values of a = 45 deg, 8 = 55 deg, and k, = 0.6 
were selected. Fig. 3 through 7 show angles and 
scale factors determined (values are also shown on 
Fig. 1). 

From Fig. 7, k,/k, = 1.16 and k,/k, = 1.29 are 
determined. These must be multiplied by 0.6 to 
arrive at actual values: k, = 0.695 and k, = 0.774. 
Main use of these two values is to find ellipse sizes 
in the pictorial view. Actual circle diameter in the 
orthographic view is multiplied by the appropriate 
scale factors to obtain the ellipse major and minor 
diameters. 


Alternate Positions: Although the most common 
pictorial drawing is based on a clockwise rotation 
and forward tilt (as in Fig. 1), other positions may 
be desired. Methods of finding angles and scale 
factors are exactly the same as just described. But 
location of the pictorial drawing changes, as do 
locations of the angles and lines. Fig. 8 shows the 
proper locations. 


Practical Considerations 


The direct-projection method is characterized by 
the necessity of drawing inclined lines in cyclical 
sequence. This work can be done conveniently with 
four adjustable triangles set at proper angles—for 
example 8,, 82, yy, yz. They are used in sequence. 

Other methods are to use two special double- 
angled triangles made from plastic, or specially cut 
drawing boards with ordinary T-squares. 

With every drawing except a simple one, the work 
is started by using the direct-projection method to 
plot co-ordinate axes, projector lines P, and director 
lines D. Then some main points of the axonometric 
drawing are plotted with this method. 

All easier portions of the drawing may then be 
made with ordinary “dimension-transfer” methods 
since these methods will probably be quicker. More 
difficult portions (curved and slanted lines) can 
be made by the direct-projection method. 
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Part 1—Heat Treatment Methods 


LESTER F. SPENCER* 
Metallurgist 
Waukesha, Wis. 


TEEL is an important engineering material 
largely because of the variety of physical and 
mechanical properties obtainable through heat 

treating. Such standard procedures as normalizing, 
annealing, hardening and tempering, and the newer 
isothermal treatments offer a wide range of end 
properties when applied to properly selected steel 
analyses. 

This article, first of a two-part series, is a design 
guide to the specification of standard heat-treating 
processes for carbon and alloy steels. 


Commercial Steels 


Carbon is, of course, the predominant element 
that establishes the analysis of a carbon steel. An 
alloy steel, on the other hand, contains such ele- 
ments as nickel, chromium, molybdenum, or va- 
nadium, which usually perform one or more of three 
functions: 1. Improve mechanical properties at room, 
elevated, or low temperatures. 2. Increase resistance 
to chemical attack or to high-temperature oxidation. 
3. Impart special properties, for example, the mag- 
netic characteristics of silicon-electrical steels. 

Although each alloying element has certain ef- 
fects on basic characteristics of a family of steels, 
Table 1, the effects of any one element are inter- 
related with and dependent upon those of other 
elements in the analysis. This interrelationship of 


*Now with Lewis Research Center, NASA, Cleveland, Ohio. 
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alloying elements must be carefully considered so 
that the beneficial effects of each are used to best 
advantage. For example, in a chromium-nickel alloy 
steel, the chromium provides excellent hardenability, 
the nickel, ductility. In a chromium-molybdenum 
alloy steel, the over-all characteristics include ex- 
cellent hardenability, fair ductility, and fair heat 
resistance. 

Single-alloy steels are generally used in smaller 
sections—up to about 2 in. in diameter or section— 
where thorough hardening and suitable mechanical 
properties can be obtained in subsequent tempering 
operations. For heavier sections, where greater depth- 
hardening characteristics are desired, double or triple- 
alloy steels are usually necessary to obtain the re- 
quired hardenability. 


Heat-Treatment Processes 


Steel is polymorphic; that is, it has the ability 
to exist in more than one crystallographic structure. 
The change from one structure to another takes 
place in the solid state—both on heating to a trans- 
formation temperature and on cooling from this 
temperature. Heat-treatment processes use this re- 
versible reaction—allotropy—to obtain specific me- 
chanical properties, to improve machinability, or to 
obtain desired microstructures. 

An important tool, used to predict the behavior 
of a steel during heat treatment, is the isothermal 
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diagram. The diagram, based on microstructure, 
varies in configuration with transformation temper- 
ature (Aes), chemical composition, and grain size of 
the material. The isothermal diagram is essentially 
a road map, used to plan a heat treatment. 


Normalizing: When steel is hot-worked from an 
ingot to a finished product or forged or cast into a 
shape, the resulting grain structure of the metal is 
not uniform. This characteristic is often accompanied 
by chemical segregation in some areas and by non- 
uniform stress distribution. The extent of the last 
two conditions depends basically on the cooling rate 
used and on physical shape of the product. A cor- 
rective treatment for these conditions is normalizing, 
particularly where the part will be subsequently 
heat treated to a specified hardness condition. A 
typical normalizing treatment, Fig. la, consists of: 
1. Heating to about 100 F above the transformation 
range of the material. 2. Soaking to permit forma- 
tion of a uniform austenite throughout the section 
thickness. 3. Air cooling. 

For sections that have been severely coarsened 
(grain size) during hot working, a double normal- 
izing element may be necessary to promote a uni- 
form response to subsequent heat treatments. 

Because of the relatively rapid air-cool phase of 
the normalizing cycle, the end product consists of 
ferrite, pearlite, and bainite. The first two are formed 
as the steel cools from the Aes; temperature to ap- 
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proximately 1000 F, and the bainite is formed as 
the transformation continues through the 1000 to 
500 F range. 


Annealing: The “full anneal® is used where full 
recrystallization of the grain is required to improve 
ductility, toughness, or electrical or magnetic proper- 
ties. The full-anneal cycle, Fig. 1b, consists of: 1. 
Heating to above the Aes temperature. 2. Soaking 
at this temperature. 3. Cooling at a controlled rate. 

Since annealing involves a controlled-cooling rate, 
the temperature of the surface and that of the center 
of a piece are theoretically the same. A more uni- 
form structure results throughout an annealed sec- 
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Fig. 1—Transformation diagrams! for, a, nor- 
malizing (ferrite, pearlite and bainite); 6, full 
annealing (ferrite and pearlite). 








Cooling curves 


Surface 
Center 


eq 


(a) 
Time, Log Scale 





Temperature 














Cooling curves 
PRE divcccsonie SO ntl a Oa 


_ Surface 
Center 


Temperature 











(6) 
Time, Log Scale 





f Cooling curves 


Surface 


Center 


Temperature 


Temper to 
desired hardness 








a a 











(c) 
Time, Log Scale 


Fig. 2—Transformation diagrams! for a; isothermic an- 
nealing (ferrite and pearlite); 6, austempering (bainite); 
¢, martempering (tempered martensite). Ms and Mf 
represent the temperatures of start and finish respective- 
ly of transformation to martensite during cooling. 
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Hardness, Rockwell C 


Table 2—Effects of Alloying Additions on Hardenability* 








at 1300 F (deg per sec) 
5.0 4 





Alloying Addition (per cent) 
Manganese Chromium Ni 


190 43.9 21.8 125 84 6.2 
——————Hardness, Rockwell 
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*Data apply to carbon steels, 0.40 per cent carbon. Data from Reference 2. 


tion as compared to a normalized one. 

In terms of microstructure produced, cooling in 
an annealing cycle is sufficiently delayed so that 
the beginning and end of transformation is above 
1000 F, where the softer transition products, ferrite 
and pearlite, are formed. 


Stress-Relief Anneal: To relieve residual stresses 
induced by normalizing, machining, or cold work- 
ing, a stress-relief anneal—at 1000F or less—is 
often necessary. The part is heated slowly to the 
stress-relieving temperature, maintained at that tem- 
perature, then air cooled. 


Spheroidizing Anneal: A heat treatment employed 
to improve certain cold-forming operations and ma- 
chinability of the higher-carbon alloy steels is the 
spheroidizing anneal. The treatment consists of heat- 
ing and soaking the steel slightly above or slightly 
below the lower critical temperature (Ae;—about 
1300 F for most alloy steels) to permit the spheroidi- 
zation of the carbides, then cooling to room tem- 
perature. 
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Fig. 3—Agitation of a molten-salt bath per- 
mits martempering heavier sections than a non- 
agitated bath. Curves show hardening response 
of AISI 52100 steel. 
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Cyclic Anneal: Although the full anneal is re- 
liable, it is slow because of the long cooling cycle. 
The faster cycle-anneal—an isothermal process— 
is often used to save time. The cooling phase is done 
in a molten-salt bath or a controlled furnace at 
a constant temperature within the ferrite-pearlite 
range until full transformation has taken place, 
Fig. 2a. Compared to a full-annealed part, a cyclic- 
annealed section will have a more uniform micro- 
structure at a given hardness level. Steels treated 
with this process include alloys of chromium-molyb- 
denum (AISI 40xx), molybdenum (AISI 44xx), 
nickel-molybdenum (AISI 46xx and 48xx), and chro- 
minum-nickel-molybdenum (AISI 47xx, 86xx, 87xx, 
and 88xx)—all within a carbon range of 0.12 to 
0.25 per cent. 


Austempering: A hardening operation in which the 
quenching is done at an isotherm in the bainitic 
region (below 1000F and above the Ms tem- 
perature) is called austempering, Fig. 2b. When 
material type and section size permit, the advantages 
of this treatment over the standard quench-and- 
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Fig. 4— Transformation diagram 
for quenching and tempering.* 








HEAT TREATMENT OF STEELS temper method are: 1. High degree of freedom from 
distortion and quenching cracks. 2. High level of 
Cooling Rate at 1300F (degF per sec) ductility. 3. Ability to obtain a hardness of about 
Rockwell C48 without subsequent tempering. 
Since the steel must be heated in a conventional 
furnace to the Aes temperature and then transferred 
to an isothermal bath operating at 400 to 700 F, 


ie the material must have sufficient hardenability so 
8650 that transformation does not occur during the trans- 
fer. It is also essential that the isotherm be main- 
en tained above the Ms temperature, since the forma- 
tion of even a small amount of hard martensite 
8630 
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structure is detrimental. The austempering process 
generally limits the section size of parts because of 
the relatively low heat-extraction rate of a salt bath. 
However, mechanical agitation of the bath increases 
the effectiveness of the quench and permits slightly 


L greater section thicknesses to be treated. 
4 12 16 os a = 6 UR 


Hardness,Rockwell C 











Distance from Quenched End (1/16in) Marquenching: Another heat-treat method that 
fa) eliminates the temperature differential between the 
surface and center of a quenched section is mar- 
Cooling Rate at 1300F (deg F per sec) tempering or marquenching, Fig. 2c. 
re es a 2a BORER Marquenching consists of: 1. A rapid cooling of 
bl 2 “y Coss —— = the steel from above the Aes temperature to just 
above the Ms point. 2. Holding to permit equaliza- 
tion of temperature throughout the section, 3. Cool- 
ing slowly in air to permit transformation to mar- 
tensite. 

Stress level remains high, however, and the steel 
requires a subsequent tempering treatment. As in 
austempering, mechanical agitation of the quench- 
ing medium permits successful processing of heavier 
sections, Fig. 3. 
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Hardening and Tempering: The quench-and-tem- 
per heat treatment, Fig. 4, involves a heating to 
above the Aes temperature and a rapid quenching 
that delays transformation until the Ms temperature 
Distance from Quenched End (1/16in) is reached. The end product, martensite, is hard and 

(b) has high internal stresses and low ductility. To 


Fig. 5—Hardenability, 2, of the 8600 
series of alloy steels; b, for 0.40 per cent 
carbon alloy steels.” 








Legend: Types of Quench 


1. Oil, no circulation (0.25) 

2. Oil, good circulation(0.45) 

3. Water, no circulation (1.00) 

4. Water, good circulation (1.50) 
5. Brine, no circulation (2.00) 

6. Brine, viotent circutation(S.00) 


Fig. 6—Relation of distance 
from the quenched end of a 
bar to the diameter of a 
round that has the same 
hasdness at its center, for 
several types of quench.’ 
Numbers in parentheses are 
measures of quench severity 
(water quench with no cir- 
culation is taken as unity). 
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obtain a reasonable combination of hardness and 
ductility and to reduce the stress level, a temper- 
ing operation follows the quench. The quench me- 
dium can be oil, water, or brine, depending upon 
the desired cooling rate, the chemical composition 
of the steel, and the size and shape of section. 

Low carbon steels do not respond to this treat- 
ment; steels with over 0.25 per cent carbon are 
shallow-hardened. Shallow-hardening steels nor- 
mally require a relatively fast cooling rate, produced 
by a water or brine quench, to obtain an effective 
hardness. 

Since the cooling rate at the surface of a section 
is more rapid than at the center, for uniformity, 
the transformation to martensite must be delayed. 
This can be done by the use of alloys. For example, 
chromium will delay the transformation so that a 
less severe quench—oil—can be used to obtain a full 
martensitic structure at the center of the section. 
And if the alloy percentage is increased, or if ad- 
ditional alloying elements are used, the same sec- 
tion diameter will quench to martensitic structure 
with a simple air cool. The obvious advantage of a 
slower quench is that of minimizing distortion and 
cracking possibilities, 


Hardenability 


The inherent characteristic of hardenability is in- 
fluenced primarily by chemical composition and 
austenitic grain size. Hardenability differs from 
hardness. Hardness is the actual end result of hard- 
enability under conditions of a definite cooling rate. 
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Fig. 7—End-quench hardenability curve for AISI 8640 steel.” 


Hardenability, on the other hand, is that property 
that determines the depth and distribution of hard- 
ness throughout a section as induced by quenching. 
Hardenability is a constant; hardness is a variable, 
since it depends on the cooling rate from the austen- 
itizing temperature. 

Earliest evaluations of hardenability were made 
by quenching a prototype design and measuring 
hardness versus depth of section. This method was 
satisfactory to select a steel for a particular service, 
but the information was restricted to a specific de- 
sign. A more acceptable method involves the quench- 
ing of rounds of different diameters and subsequent- 
ly determining depths of hardness. 


End-Quench Test: Probably the most accepted 
procedure in evaluating hardenability, the end- 
quench test, uses the following procedure: 1. A 
l-in. diam steel specimen, 4 in. long, is heated to 
the austenitizing temperature. 2. The specimen is 
quenched so that a stream of water impinges only 
on one end of the bar. 3. Two flat surfaces, 0.015 
in. deep, are ground longitudinally on the bar, 
and hardness determinations are read at 1/16-in. 
intervals from the quenched end. 

Results are expressed as curves of hardness versus 
distance from the quenched end, Fig. 5. A tabular 
listing of hardness values from Fig. 5b is shown in 
Table 2. 

Since the quenching effect is concentrated on the 
end surface of the test specimen, and since this ef- 
fect diminishes with distance from the end, points 
exist along the specimen where the cooling rate 
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Fig. 8—Right—Relation of 
hardness, position, and cool- 
ing rate on an oil-quenched 
hardenability specimen.” 


Fig. 9 — Below — Brinell 
hardness versus tempering 
temperature for 0.40 per 
cent carbon steels.” 


Hardness, Rockwell 





1 1 





2340, 3140, 
4140, 4640, 
4042 


1340, 5140 








600 
Tempering Temperature (F) 


Table 3—Effects of Austenitic Grain Size 
on Steel Properties* 





Property Fine 

Machinability* 
enability Shailower 
Plastic forming Inferior 
Rate of carburization Slower 
Distortion in heat treatment More Less 
Impact strength at same 
hardness Higher 
Lower 





Inferior 


Strength (normalized 
condition) 
Quenching cracks 


Grinding cracks 


Higher 
More susceptible Less 
susceptible 
More susceptible Less 
susceptible 
More normal Less normal 
M Less 


ore 

Less susceptible More 
susceptible 

Lower 


Higher 
Yield point Slightly higher Slightly lower 
Ultimate strength Slightly higher Slightly lower 
Elongation Less More 
Reduction in area Less 


*The fine grain condition may exhibit better machinability 
than the coarse in plain-carbon open-hearth steels with low 
carbon content. 


Normality 
Internal stresses 
Soft spots 


Elastic ratio 





16 24 
Distance from Quenched End (1/16in.) 


corresponds to that of the centers of round bars of 
various diameters, Fig. 6. Also apparent from the 
curves of Fig. 6 is the permissible increase in sec- 
tion thickness as the effectiveness of a quench in- 
creases. Although the severity of a quench is an im- 
portant factor of hardenability, the most effective 
quench is not always the best quench, since the 
factor of part design must be considered in relation- 
ship to distortion, quench cracking, and other at- 
tendant difficulties. 

The end-quench test determines relative harden- 
ability of a steel, and since each position on the 
test bar can be related to a definite cooling rate 
(which, in turn, can be related to a bar diameter) 
it serves as a universal yardstick in relating the 
potentials of various steels. 


Hardenability Bands: ‘The end-quench test is used 





Design Example—Hardenability 
Problem 

A stepped shaft, having diameters of % in., 1 in., 
and 134 in., is to be oil quenched and tempered 
to a surface hardness of approximately Brinell 300 
(about Rockwell C32). Tentative material selection 
is AISI 8640 alloy steel. Determine the surface 
hardness at each diameter as quenched, and the 
necessary tempering temperature. 

Solution 

1. Find the surface cooling rates for each of the 
three diameters from Fig. 7. For the diameters of 
34 in., 1 in., and 134 in., the cooling rates are 
190, 160. and 74 deg F per in. respectively. 

2. Determine the as-quenched surface hardness 
of the three diameters, using Fig. 8. Starting with 
the small diameter, these values are 57, 56, and 
55 Rockwell C, respectively. These hardness values 
represent the as-quenched condition. The piece must 
then be tempered to the desired Brinell hardness. 

3. Determine the required tempering temperature 
from the tempering response curve, Fig. 9. For a 
Brinell hardness of 300 for AISI 8640 steel, the 
required temperature for final temper is about 1125 F. 
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to establish minimum and maximum end-quench 
hardenability curves for many alloy steels. These 
bands, or hardenability limits, are based on data 
from hundreds of heats for each grade of steel. 
Steels that have been investigated in this manner are 
distinguished from the usual AISI-SAE identifica- 
tion system by the suffix “H” to denote that the 
material has been produced under a hardenability 
specification, and that grain size and chemical com- 
position of the steel are of secondary importance. 
Each steel so designated has a guaranteed minimum 
and maximum end-quench hardenability value. Some 
advantages of using H-steels as compared to specify- 
ing the same steel by chemistry or grain size are: 
1. Greater uniformity of hardness in the finished 
part. 2. Fewer rejections. 3. Fewer retreatments. 


Grain Size: Variations that normally appear, either 
in mechanical properties, depth of hardness, re- 
sponse to a simple heat treatment, or response to a 
rate of carburization, frequently cannot be explained 
on the basis of a chemistry variation. Two heats 
of steel having identical chemistry can exhibit wide- 
ly different characteristics after identical treatments 
because of grain size variations, Table 3. 

Grain size is normally expressed as “austenitic 
grain size.” One of the oldest methods to deter- 


Tips and Techniques 


mine austenitic grain size is the McQuaid-Ehn test 
(ASTM Specification E19), originally developed to 
determine grain size in the surface layer of 
pack-carburized low-carbon steel. Other methods 
that measure this variable include visual compari- 
sons and metallographic examinations of test bars. 

Grain size is a vemperature-dependent variable. 
Fine-grain steels are normally produced by the ad- 
dition of aluminum or vanadium as a grain-growth 
inhibiting agent. These elements produce a finely 
divided, not readily soluble, highly refractory oxide 
or carbide that inhibits grain growth up to about 
1700 F. Above 1700, these additives allow a slow 
rate of grain growth. Steels that are not inhibited 
in this manner develop relatively large grain size 
below 1700 F. Although titanium and zirconium are 
also effective grain-growth inhibitors, these elements 
have an adverse effect on hardenability. 


Next article in this series discusses selection of 
steels and stresses the importance of matching a 
heat-treatment with part design. 


REFERENCES 
. U. 8. Carilloy Steels, United States Steel Corp., Pittsburgh, Pa. 
. Republic Alloy Steels, Republic Steel Corp., Cleveland, Ohio, 1949. 
. Modern Steels and Their Properties, Bethlehem Steel Co., Beth- 
lehem, Pa., 1955. 
. Cold Finished Bar Steels, Bliss & Laughlin Inc., Harvey, IIl., 
1943. 





Fast Scale Drawing 


Prints from a Photostat or similar machine capable 
of reduction or enlargement can be used to reduce 
layout time. This method is useful in making line 
drawings of small parts if actual parts are available. 


1. Have a Photostat copy of the part made, scaled to 
the required size. 

. Carbon the back of the copy with a soft pencil. 

3. Line up and trace the image on the layout. 

4. Darken the traced imprint and add dimension lines 


as needed. 


The result is an accurate line drawing requiring 
a minimum of time.—Ouiver P. Core, Poughkeepsie, 
N.Y. 


Tangent to an Arc 


To draw a tangent from a given point to an arc 
of a circle whose center is inaccessible: 


1. Through the given point P draw any convenient line 
cutting the arc at A and B, and extend the line to A’, 
making PA = PA’. 

. Bisect A’B and swing an arc of radius OA’ from the 
midpoint O. Then drop a perpendicular from P. In- 
tersection of the arc and the perpendicular from P is 
point C. 
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3. With radius PC, from P lay off point T on ‘the arc. 
TP is the required tangent. 


When the size of the layout makes it awkward to 
find PC graphically, it can be found with 

PC = VPA’ X PB 
—M. W. Lortus, Chicago, Ill. 


Do you have a helpful tip or technique for our other 
readers? You'll receive ten dollars or more for each 
published contribution. Send a short description plus 
drawings, tables, or photos to: Tips and Techniques 
Editor, MACHINE DgsIGNn, Penton Bidg., Cleveland 13, 0. 
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design in action INERTIA of a stationary flywheel is the ref- 
erence against which ship's roll is measured 
in a stability meter. The flywheel is cou- 
pled to a pointer which forms a pivoted 
contact between two outer contacts fixed 
to the ship. As the ship rolls, the outer 
contacts alternately touch the center con- 
tact, thereby closing signal circuits. A fric- 
tion clutch permits the pointer to override 
the flywheel on long rolls. 





Ship Roll Interval 


Sensed by Flywheel 


INFORMATION ON SHIP’S STA- 
BILITY comes from a chronom- 
eter-driven dial pointer. Start 
button applies voltage to the 
center contact on the flywheel. 
First circuit break as the ship re- 
verses roll direction starts the 
chronometer and a_ counting 
train. The chronometer is shut 
off, after three complete cycles, 
at the point of reversal. Thus, 
the pointer is driven around the 
dial for exactly three roll cycles 
of the ship. The dial is cali- 
brated in seconds per roll cycle. 
By combining this input with in- 
formation on draft of the vessel, 
the dial chart indicates degree 
of ship stability or instability. 
The instrument was designed by 
Siemens & Halske AG, Munich, 
Germany. 





Manifold Vacuum Powers 


Automatic Clutch Operation 





CLUTCH LINKAGE OP- 
ERATES on vacuum pro- 
duced by the _ intake 
manifold in an auto- 
matic clutch. Purpose of 


the design is to elimi- Acceleration valve 


ss Throttle valve —_-— cn. 
the stick shifts. It's a : <n) 


Intake manifold 


refinement offered for y AP : : 
small imports like the \ nies 


Volkswagen. Operation 


nate foot operation in 








of the shift lever closes 
contacts in valve sole- 
noid circuits. The result- 


Shift lever \ 


ing vacuum moves a 





diaphragm fastened to 
the clutch linkage. Com- 





pleting the shift breaks Saray: Gee 


the circuit and the air 
inlet valve is released 
to relieve the vacuum 





and engage the clutch. 
Reserve vacuum tank 
has capacity for four or 








five shifts with power 
off. Starting clutch en- 











gages centrifugally at 
1000 rpm. 








Shifting clutch 











A 


Starting Clutch Starting and Shifting Clutd 


AUTOMATIC CLUTCH WAS SPECIFICALLY 
DESIGNED for the Volkswagen by August 
Haeusermann, Stuttgart, Germany. It's 
the only automatic model available for 
VW, although it’s not sold through the 
official sales organization. 
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X-Y Recorder Interchanges Functions 
To Avoid Crossing Arms During Plot 


ARMS CAN PLOT two analog functions simultaneously in an x-y recorder. The 
two arms need never cross, since the functions are automatically interchanged 
when the arms reach 
an interference point. 
It's done with a limit 
switch on the right- 
hand arm that is actu- 
ated by contact with 
the left. Arms can be 
equipped with one or 
more ball-point pens for 
plotting in color. On 


some models the plots 
PLOTTING BOARD TILTS to 


can be in different col- : 

operate in the most advan- 
ors and the arms can ie 
; : tageous position for the par- 
continue interchanged d f ‘ 
ei oo ticular installation. The x-y 
plots—each in its own 
recorder was developed by 


Computer Systems Inc., Mon- 
mouth Junction, N. J., for use 


color, Board clear 
switch centers pens and 
moves arms to the edge 
of the board without 
disturbing adjustment of 
scale or parallax (posi- 
tion of 0, O point on 
the chart). 


on missile ranging installa- 
tions. 


Scale Factor 4A &P Parallax 
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Turbulence Meter Design Uses 
Paddlewheel To Sense Fluid Motion 


ROTOR COMPOSED of a paddle wheel 
mounted on needle bearings is put into 
motion by eddy currents in the water 
drawn past it. Water moving parallel 
to the shaft of the rotor does not affect 
it. Eddy currents are caused by tur- 


bulence in the surrounding water, so mo- PHOTOELECTRIC CELL 


SENSES TURN of the ro- 
tor. Two blades of the 
paddlewheel are 
notched to pass light. 
Light and photocell are 
placed to cover a pad- 
dle position. As the 
notched paddle passes 
the position, the photo- 
cell sends a_ signal 


tion of the rotor is a measure of water 
turbulence. Compressed-gas bubble pump 
draws water through the instrument with- 
out introducing turbulence. 


pulse. Frequency of the 
pulses is a function of 
the turbulence. 


TURBULENCE METER WAS DE- Turbulence Meter Sea Tests— Son Pedro Channel 

VELOPED by the Anti-Subma- $-Denotes change in direction of paddle wheel rotation 

i Warf Div., Aerojet- SWAG ggeecnaeass FTTE Beit ° 
ces ese celine as et. singgget ree: itr la ston: dieeraaieoode FF 


General Corp., Azusa, Calif. 
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Six minutes after dropping turbulence guneilied 








Intermittent Coil Winder 
Uses Light-Beam Decade Counter 


ROTATING DISC with ten equally spaced 
perforations near its edge controls angular 
position of an intermittent coil winder. The 
ten perforations correspond to ten angular 
positions of the disc. A lamp and a photo- 
electric cell are placed astride the path of 
the revolving perforations. Pulses from the 
cell operate a four-stage decade counter, 
which counts down from a preset number. 


COUNTER IS USED to control winding opera- 
tion of an intermittent coil winder. Pur- 
pose is to make a series of alternating coiled 
and straight sections of tungsten wire to be 
used as filaments in large tungsten lamps. 
During the winding cycle, an electromagnet 
‘engages a plate clutch to operate the wind- 
ing head. After the preset number of turns, 
the decade counter triggers a sequence in 
which the clutch is released, the brake ap- 


plied, and the motor advances the mandrel a 


nN % LOOLTLLITELIIOLOOLOLIEN i LLL Sth Ut tMbssbllabllllTb ed’, 
a measured distance through a linkage (not Z- 


shown). Later the mandrel is melted out in [| Sy 
another operation. Intermittent coil winder [7] : . athe | 
is a development of NV Philips’ Gloeilam- | , 


penfabrieken, Eindhoven, Holland. 





Coiled 
section 


Uncoiled 
section 























Resistor Replaces Photocell to Operate 
Movie-Camera Aperture 


Aperture blades 





Photo-resistor 
Taking lens 


Light 
- Meter lens 


MOVIE CAMERA USES a photosensitive resistor instead 
of the usual photoelectric cell to control the diaphragm 








opening for its lense. Additional power available from 
the battery in this system makes aperture control very 
sensitive. Effects of friction or inertia are minimized. 


Adjustment for speed of various films used in the camera 


PRESSING THE REVERSE BUT- 
TON - short-circuits 
and if the meter battery is in 


the cell, 


good condition, causes the 
aperture indicator to read 
f-16. This is the suggested 
method for checking the con- 
dition of the battery. Movie 
camera, called Leicina, is a 
design of Ernst Leitz GmbH, 
Wetzlar, Germany. 
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_ Aperture blade § 
control coils 


Film advance claw 


is made with an iris diaphragm that controls the amount 
of light reaching the resistor. Battery power, controlled 
by the photoresistor, furnishes torque to rotate two 
crossing ‘‘stop'’ blades with tapered slots. The slots 
form a variable aperture depending on what part of 


the slots crosses the image path. 





How to use 
four basic concepts 
to speed and improve 


THOMAS P. GOODMAN 


Kinematics Engineer 


General Engineering Lab. 


General Electric Co. 
Schenectady, N. Y. 


ECHANISMS are used not merely to transmit 
motion from an input member to an output 
member but also to transform the available 

input power (force times velocity) into the force or 
velocity level most suitable to overcoming the output 
load. When the transformation from input to out- 
put takes place at constant rate, gear pairs, chains 
and sprockets, differentials, and planetary arrange- 
ments are happy choices of types of mechanism. 
When the transformation takes place at variable 
rates, the variable-pitch wedging action of cam 
mechanisms and the toggle action of linkages often 
can be used to advantage. For the most part, this 
article discusses mechanisms of the toggle type. 


Mechanical Advantage 


The mechanical advantage (m) of a mechanism 
is defined as the instantaneous ratio of force output, 
F,, to force input, F;, when friction is neglected. 
When there is no friction loss and no energy stor- 
age in the system, the power input is equal to the 
power output at each instant of time, by the law 
of conservation of energy; therefore 

F, Vi 
m= = (5) 
F; eVo 
where ,V; is the component of input velocity in the 
direction of input force and .V, is the component of 
output velocity in the direction of output force. 
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The equivalence of these two expressions for me- 
chanical advantage is of great importance because 
the force ratio is significant in some problems while 
the velocity ratio is significant in others. Also, in 
some problems the force ratio is the easier to com- 
pute, and in others the velocity ratio is the easier 
to compute. 

To use a constant input force to overcome a load 
which varies during a machine stroke, a mechanism 
with a nonuniform mechanical advantage is pre- 
ferred. An elementary example of such a require- 
ment arises in the design of a mechanism to com- 
press a linear spring, Fig. 10. 

With an initial compression of 50 Ib and a gradi- 
ent of 20 lb per in., the force increases linearly 
from 50 to 250 lb as the spring is compressed 10 in. 
The energy supplied to the spring during this com- 
pression is the trapezoidal area under the force curve, 
i.e., 1500 in.-lb, Fig. 10. 

If the spring is compressed by a direct force, as 
from a hydraulic or pneumatic cylinder, an available 
force of 250 Ib is required at every position in the 
10-in. stroke, even though this force can be utilized 
only near the end of compression. On the other 
hand, the 1500 in.-lb can be stored in the spring 
by a constant force of less than 250 lb if the spring 
is compressed through a mechanism with a variable 
mechanical advantage. Thus in this example, the 
force may theoretically be reduced to 150 lb over 
the 10-in. stroke. The mechanical advantage of the 


MacuHineE DesIcn 











Force,(Ib) 











0 | l i J 
fe) 2 4 6 8 10 
Displacement, y (in.) 


mechanism increases linearly from 1/3 to 5/3. 
Friction losses in the mechanism will increase 
the required force to something above 150 lb, but 
the introduction of the variable mechanical advan- 
tage still results in a substantial reduction in input 
force. Particularly in aircraft applications, where 
sizes and weights of actuators must be kept to a min- 
imum, such a reduction can be of great importance. 


Cams With Variable Mechanical Advantage 


The design of a cam mechanism for variable me- 
chanical advantage is straightforward. Consider a 
translation cam with x as the input displacement 
and y as the output displacement. 


Input velocity 


~ Output velocity 


so that 
dz 
a dt _ dx 
m = a ae (6) 
wan 


Hence, a curve of x = f(y) can be obtained simply 
by integrating the m curve of Fig. 10: 


x= fmdy (7) 
Then, the required cam schedule of y = f(x) is 
obtained merely by interchanging axes. 
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Once the desired output-vs-input schedule has 
been determined, the design of the cam can be car- 
ried out in the traditional manner.! The cam may 
be regarded as a variable-pitch wedge. The lower 
the mechanical advantage which is to be mecha- 
nized, the larger the cam base radius must be to 
keep the cam pressure angle within reasonable limits. 


Toggle Linkages 


The design of a link mechanism for a desired 
mechanical advantage is also based on the output- 
vs-input-displacement schedule. The quantitative de- 
sign of link mechanisms to match prescribed curves 
will be discussed later and in succeeding articles. 
At the moment it is helpful to get a qualitative 
idea of the variation in mechanical advantage that 
is achievable from a mechanism of a given type. 
In such a qualitative approach, the variable me- 
chanical advantage of a linkage can best be under- 
stood in terms of toggle action in the links.” 

A toggle linkage may be defined as a mechanical 
linkage containing two links, connected by a pivot, 
which tend to line up in a straight line at one point 
in their motion. The simplest type of toggle linkage 
is illustrated by Fig. 11. In this linkage, a force is 
applied at A to overcome a force at B. The mechani- 
cal advantage is (1/4) tan a, which is equal to the 


References are tabulated at end of article. 


175 





MECHANISM 





DESIGN 


Stop for latch mechanism 


Fig. 11— Simple toggle 





ratio of the vertical component of the velocity of A 
to the velocity of B. As the angle a approaches 90 
deg, the mechanical advantage becomes infinite. 

When a approaches 90 deg, making the two toggle 
links form a straight line, the links are said to “come 
into toggle.” The effect of friction makes the actual 
ratio of forces something less than infinity; never- 
theless, the actual ratio of forces at the toggle posi- 
tion is still much greater than at any other point in 
the stroke. 

In machines like rock crushers and punch presses 
where this linkage is used, the infinite mechanical 
advantage is of great value in overcoming a large 
force. However, this linkage is also used as the 
connecting rod and crank of an engine, where Fz is 
the driving force and Fy, is the resisting force. In 
an engine, if the angle a becomes 90 deg, the link- 
age is locked in a dead-center position, in which 
no horizontal force at B, however large, can cause 
motion at A. This property is of great value in latch 
mechanisms. Thus, a toggle linkage is merely a 
dead-center linkage viewed from the opposite end. 

The simple toggle linkage shown in Fig. 11 has 
many variations, two of which are illustrated in 
Fig. 12. As shown in Fig. 12a, the forces may be 
applied through other links and need not be per- 
pendicular to each other; and a toggle link may 
be attached to another link, rather than to a fixed 
point or slider. As shown in Fig. 12b, the two toggle 
links may come into toggle by lining up on top of 
each other rather than as the extension of each 
other; and the resisting force is often a spring force. 
All these variations have the essential property of 
the toggle linkage—the infinite mechanical advan- 
tage that occurs when the toggle links come into 
toggle. 

A familiar application of the toggle mechanism 
to overcome a large force at one point in a ma- 
chine stroke is the punch-press mechanism, Fig. 13. 
The flywheel rotates to move the punch up and 
down. Near the lower end of the punch stroke, a 
large force is needed to pierce the workpiece; how- 
ever, very little force is needed on the punch dur- 
ing the remainder of the stroke. The crank and 
connecting rod come into toggle at the lower end of 
the punch stroke, giving a large mechanical advan- 
tage in the portion of the stroke when it is most 
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linkage. 


Applied 
orce ne 


lA 


Applied 
force 


(a) 





Fig. 12—Variations of toggle linkage. 


Fig. 13—Toggle linkage 
applied in punch press. 
Flywheel 


y Force 


needed. During most of the remainder of the stroke, 
the mechanical advantage remains low. 

Another example of the use of a toggle mecha- 
nism to overcome a large force at one point in a 
machine stroke is a stone crusher, Fig. 14. This 
mechanism uses two toggle linkages in series to ob- 
tain a high mechanical advantage. When the vertical 
link b reaches the top of its stroke, it comes into 
toggle with the driving crank a; at the same time, 
link c¢ comes into toggle with link d. This multipli- 
cation of toggle effects results in a very large crush- 
ing force on the stone when the linkage is in the 
toggle position. 
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Large velocity 
ratio in this region 





position absorber 


Fig. 15—Toggle linkage applied in door-check mechanism. 


Center 
distance 





Fig. 16—Toggle effects in four-bar linkages. 
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A toggle linkage can also be used to obtain a high 
output velocity at one point in a stroke. This appli- 
cation is illustrated by the door-check linkage, Fig. 
15. As the door swings closed, the connecting link a 
comes into toggle with the shock-absorber arm 5, 
giving it a large angular velocity. The angular 
velocity ratio between the shock-absorber arm and 
the door itself is much greater when the door is 
nearly closed (positions 1 and 2) than when the 
door is open (positions 3 and 4). Thus the shock 
absorber has much greater effect in retarding the 
door near the closed position. 


Linkages to Approach Toggle Position 


In designing a linkage having a variable mechani- 
cal advantage which does not actually reach in- 
finity, a qualitative idea of where to go in the de- 
sign may often .be obtained by observing the direc- 
tion in which links tend to approach a toggle posi- 
tion, even if they do not actually get there. This 
principle can be seen easily in four-bar linkages, 
Fig. 16, and in bell-crank linkages, Fig. 17. It can 
be applied also quite generally to more complex 
linkages. 

Fig. 16a with parallel cranks has a uniform me- 
chanical advantage of one, since cranks a and c both 
come into toggle with coupler b at the same time. 
If the center distance between the fixed pivots is 
increased, Fig. 16b, links b and c approach a toggle 
position at the upper end of the stroke, and links 
a and c approach a toggle position at the lower end 
of the stroke. 

An increase in the coupler length, Fig. 16c, causes 
the opposite effect: Links a and b approach a toggle 
position at the upper end of the stroke, while links 
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(a) Conventional 90 deg 
bell crank with 
constant mechanical 
advantage 


7—Bell cranks with mechanical advantage. 





Unlatching 
force 


Fig. 18—Two-stage toggle latch. 














Uniatching Unlatching 
force force 


(a) Dead-center latch (6) Overcenter surface 


latch 


Fig. 19—Latches based on cam action. 
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(b) 60 deg bell crank 
with variable mechanical 
advantage 


b and ¢ approach a toggle position at the lower 
end of the stroke. The same effect is present in the 


crossed linkage, Fig. 16d. 

The bell-crank linkage, Fig. 17, provides a par- 
ticularly simple way of obtaining a variable me- 
chanical advantage. Often a bell crank is present 
in a mechanism anyway, and then it can be exploited 
to produce a variable mechanical advantage with 
no increase in the complexity of the mechanism. 
This may make it possible to reduce greatly the in- 
put force required to perform a task such as com- 
pressing a spring or closing a valve. Fig. 17a shows 
a conventional bell crank which is used to change 
horizontal motion into vertical motion with a con- 
stant mechanical advantage, so that equal intervals 
of horizontal travel (positions 1 to 5) give equal 
intervals of vertical travel. 

Constant mechanical advantage results from keep- 
ing angle ABC equal to 90 deg so that crank arm 
AB comes into toggle with vertical rod AD at the 
same time that crank arm BC comes into toggle with 
horizontal rod CE. By decreasing angle ABC, Fig. 
17b, vertical rod AD can be made to come into toggle 
with crank arm AB at one end of the stroke, while 
horizontal rod CE comes into toggle with crank arm 
BC at the other end of the stroke. This gives a vari- 
able mechanical advantage, as may be seen from 
the unequal intervals of vertical travel resulting 
from equal intervals of horizontal travel. The use 
of bell cranks is generally limited to applications 
where the small lateral motions of rods AD and CE 
are not objectionable. Arrangements in which rod 
AD is not perpendicular to CE and in which crank 
angle is obtuse instead of acute also influence me- 
chanical advantage and should not be overlooked. 
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Direction of force transmission 
to output link 


ease #6 “ ‘ tes ey 


Fig. 20—Transmission angle for a link mechanism. 


Latch Mechanisms 


The simple toggle linkage may be converted into 
a latch mechanism* by adding a stop as shown in 
dotted lines, Fig. 11. The latch load is Fz and F, 
is the unlatching force. With no friction, the latch 
will trip whenever tripping force F,4 exceeds 2 F,/ 
tan a. Once the latch has started to trip, force F4 
required to overcome Fx decreases to zero as angle a 
increases to 90 deg, and then becomes negative (i.e., 
F, drives the toggle links) past this point. 

This snap action which is produced by driving 
the toggle links over center (i.e., through the toggle 
position) gives this latch mechanism its name of 
“snap-action latch” or “overcenter toggle latch.” 
When friction is taken into consideration, initial 
tripping force F, is increased and angle « at which 
F,4 drops to zero becomes greater than 90 deg; the 
effects of friction can be readily evaluated*® from 
a friction-circle analysis. 

Toggle linkages can also be used to reduce forces 
in a two-stage latch. Such an application is shown 
in Fig. 18. 

The toggle latch may be compared with two other 
types of latches, Fig. 19, which are based on cam 
action: The dead-center latch, which is essentially 
a cam and follower with the cam having zero pres- 
sure angle, and the overcenter surface latch, which 
is a cam and follower with the cam having a small 
negative pressure angle.* The dead-center latch has 
the advantage of having a tripping force which is 
insensitive to the position of the links but has no 
snap action. The only tripping force required is 
the force needed to overcome friction. 


Transmission Angle 


Four-bar linkages such as those shown in Fig. 16 
have locking conditions when the output crank c 
comes into toggle with the connecting rod b. To 
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Transmission angle 


ei Pressure angle 


Direction of motion of 
output link at point of 
application of force 


establish a criterion for avoiding this condition, the 
transmission angle®.7:*.® is defined as the angle be- 
tween the direction of force transmission to the 
output link and the normal to the direction of mo- 
tion of the output link at the point of application 
of the force, Fig. 20. From this definition it may 
be seen that the transmission angle is the comple- 
ment of the pressure angle as defined for cam fol- 
lowers. 

As is customary in discussions of transmission 
angle, Fig. 20 does not include the effect of inertia 
forces. In high-speed applications, however, they 
should be included when determining the direction 
of force transmission to the output link. 

The most favorable transmission angle is 90 deg, 
and transmission angles that cause locking, even 
with no friction, are zero and 180 deg. When fric- 
tion is present, locking occurs as the transmission 
angle approaches zero or 180 deg. The conditions 
for locking can be determined by a friction-circle 
analysis. For smooth operation, it is usually desir- 
able to keep the transmission angle between 40 and 
140 deg. 
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Fig. 


1—Photomicrograph of a typical 


water-in-oil emulsion. Each of the small 
squares represents 5 microns (0.0002 in.). 


Emulsions Compared to 

Conventional Oils 

Advantages of Emulsion 

1. Fire resistance 

2. Higher viscosity index 

3. Higher specific heat 

4. Distinctive appearance — 
aids in leak location and 
fluid identification 

. Detergent action—aids in 
maintaining system clean- 
liness 

6. Low cost 


Properties Requiring Special 

Design Considerations 

1. Non-Newtonian viscosity 

2. Limited temperature range 

3. Holds debris in suspension 

4. Affects seals and filters that 
are not water-resistant 


Properties Similar to Conven- 

tional Oils 

1. Compatible with normal 
seals, gaskets, and hoses 

2. Compatible with paints 
and pipe dopes 
Kinetic and static coeffici- 
ent of friction 

4. Resistance to foaming 

5. Corrosion protection 





Emulsion-Type 


SE of hydraulic power near high temperature 
materials presents a safety hazard if the hy- 
draulic fluid is inflammable. Even the best- 

designed system will leak occasionally. Thus a fire- 
resistant hydraulic fluid helps prevent a minor 
mishap from becoming a major tragedy. 

Fire resistance plus low cost combine with other 
desirable characteristics to make emulsion-type fluids 
attractive for many applications. 

Normally, emulsion-type hydraulic fluids, or wa- 
ter-in-oil emulsions, consist of minute particles of 
water suspended in a continuous phase of a conven- 
tional petroleum oil. (The water-in-oil emulsions 
should not be confused with oil-in-water emulsions, 
or conventional soluble oils which have water as the 
continuous phase. Generally, soluble oils are not 
acceptable in conventional hydraulic equipment be- 
cause of their lower viscosity and limited lubricity.) 

Fig. 1 shows a typical fluid containing 37 per cent 
water as particles ranging from 1/4 to 3 microns in 
diameter. These water particles are generally smaller 
than the clearances through which the oil flows. 
However, they also are able to flow and deform to 
match the conditions of individual hydraulic com- 
ponents. The water particles are tightly enclosed 
in an oil film which prevents their direct contact 
with surfaces. Hence, the water has no effect except 
when high temperature or vacuum causes its vola- 
tile release from the fluid. Since the water particles 
are surrounded with a relatively low volatility oil 
film, water loss at normal operating temperatures 
is held to a minimum. Many industrial systems have 
operated for 1 to 2 years without significant loss of 
water from the fluid. 

When an emulsion-type fluid is exposed to the 
high temperatures of molten metals, open flame, or 
electrical discharge, the rapidly released steam blan- 
ket surrounds and cools the area of contact, and dis- 
places air from the immediate vicinity. Strong air 
currents will dissipate the steam, leaving a portion 
of the oil phase. The oil may ignite and burn with 
a low, luminous flame in the immediate vicinity of 
the source of high temperature, but this flame will 
not trail away from this area nor will the nearby 
fluid support its own combustion. 

Properties of a typical water-in-oil emulsion are 
shown in Tables 1 and 2. Obviously, the addition of 
water to a petroleum oil affects many of its signifi- 
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Hydraulic Fluids 


Presently available hydraulic fluids can be divided into five 
major categories. The most widely used is the petroleum type. 
However, it is not fire-resistant. For applications requiring a 
fire-resistant fluid, one of the other major types — aqueous, 
emulsion, ester, or chlorinated hydrocarbon—must be used. 


R. T. HOLMES 


Shell Oil Co. 
Chicago, Ill. 


Each of the five types has its unique advantages and disadvan- 
tages which must be considered when a fluid is selected for a 
specific application. 

This article discusses the emulsion-type fluid. Future articles 
will be devoted to each of the other four types of fluids. 








cant characteristics. Some of these are advantageous; 
some require special design consideration, while 
others are directly comparable to conventional 
petroleum hydraulic fluid. 


Viscosity Characteristics: Water-in-oil emulsions 
will meet the normal operating viscosity require- 
ments of system components. However, viscosity 
does change under shear, Fig. 2. This non-New- 
tonian characteristic results from a deformation of 
the water particles, and is complete at shear rates 
above 10,000 sec". Viscosity is stable at the higher 
shear rates normally produced in high-pressure 
systems. 

The effect of temperature on viscosity at high and 
low shear rates is shown in Fig. 3. A conventional 
hydraulic oil of the same viscosity range is shown 
for comparison. ‘The water-in-oil emulsion has a 
typical viscosity index of 145, indicating a relatively 
small change in viscosity over the operating tem- 
perature range. ° 

The viscosity of the emulsion decreases with a de- 
crease in water content, Fig. 4. The rate of viscosity 
decrease with water loss is relatively small. A toler- 
ance of +5 per cent in water content is acceptable for 
operating systems. Although the evaporative loss of 
water is very low at normal operating temperatures, 
a periodic measurement should be made. 


Operating Temperatures and Pressures: Industrial 
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Table 1—Properties of a Typical Emulsion 





Specific supe at 60/60 0. 
Weight (ib per gal) 43 
Specific et gp A 10 F F (Btu/Ib/deg F) 0. 
atl 0. 

at 140 F 0. 

Coefficient of thermal expansion at 60 F (in./in./deg F) 0.0003 
Water (per cent by volume) 37 

(per cent by weight) 


hydraulic equipment is normally designed to stand- 
ards which specify fluid operating temperatures .of 
100 F to 130 F. Emulsions should be limited to a 
peak temperature of 150 F because of the increased 
evaporative loss of water at higher temperatures. 
Minimum operating temperatures are based on the 
pumpability of the fluid in the equipment. For ex- 
ample, a general limit of 4000 SSU is suggested for 
elevated vane pumps. As shown in Fig. 3, this 
viscosity is reached at about the same temperature 
for both the emulsion and the oil. However, be- 
cause of the flow resistance of the emulsion at low 
shear rates, a higher starting temperature is de- 
sirable. 

The high specific heat and good surface wetting 
of the emulsion improves heat transfer from the sys- 
tem. Tests indicate that water requirements are re- 
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duced for coolers, or that lower equilibrium tempera- 
tures occur in air-cooled systems. 

Emulsions are not damaged by high pressures. 
Rather, they are made more stable by the higher 
rates of shear in high-pressure equipment, Currently, 
emulsions are used in hydraulic systems to 20,000 
psi with completely satisfactory results. However, 
emulsions should not be used in equipment operated 
at pressures above pump manufacturers’ recom- 
mendations. 


Suction Lines and Strainers: The lower shear rates 
produced in well-designed suction lines and strain- 
ers indicate that they will carry the emulsions at 
their higher viscosity level. The common arrange- 
ment of 100 mesh strainers having a rated capacity 
of 114 to 2 times that of the system pumps may 
be limiting with fire-resistant fluids. Strainers of 
40 to 60 mesh, having a rated capacity of approx- 
imately 4 times pump capacity, will eliminate pump 
cavitation at low starting temperatures and permit 
desirable pump suction. Magnetic suction strainers 
show excellent performance when used with the 
emulsion-type fluids. 

Line sizes which provide the normal 3 to 6 fps 
flow rates are satisfactory. However, the increased 
viscosity and density of these fluids will cause a 
slight increase in pressure drop in the suction lines. 


Filtration: Adequate filtration is very necessary in 
all precision hydraulic systems. Although suction 
strainers will retain fibrous materials and large 
particles of debris, these strainers cannot be relied 
upon to trap solid particles of 5 to 150 microns 
diameter. These particle sizes are comparable to 
the clearances in the hydraulic components. 

Thus, the particles may be trapped, causing stick- 
ing and scoring of critical elements. Because of the 
greater density, higher viscosity, and two phase com- 
position of these emulsions, they tend to suspend 
and recirculate this size particle. 

A majority of the 5 to 150 micron particles in 
closed systems are metallic: Machining debris left 
during the assembly of the equipment; wear particles 
from system pumps, hydraulic motors, valves, and 
cylinders; and debris carelessly added during main- 
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Equivalent Viscosity ( SSU at 100 F ) 





tenance. Magnetic filters, either as suction strainers, 
pressure side filters, or simply magnets placed in the 
machine reservoir, are the most practical means of 
removing this debris. These units must be accessible 
for periodic cleaning. 

A portion of the recirculated debris consists of 
nonmagnetic metals and other solids, Pressure side 
bypass filters or portable pressure filters periodically 
attached to each machine provide satisfactory means 
of removing these materials. Normally, emulsions 
are not compatible with conventional adsorptive or 
absorptive filter elements because of the extraction 
of the additives and the effect of water on these 
units. Metallic filter elements such as the sintered 
metals, fine-wire screens, edgeplate, and metallic 
ribbon filters can be used satisfactorily. 


Wear Resistance: System wear is influenced by 
many factors: System cleanliness, operating condi- 
tions, and the characteristics of the fluid. These mul- 
tiple variables make it impossible to predict the 
wear that can be expected in any new system. Field 
experience with water-in-oil emulsions indicate equip- 
ment life varies from 50 to 100 per cent of that experi- 
enced with a regular oil. The difference depends 
upon the severity of the operation. For example, 
suspension and recirculation of abrasive debris is a 
major factor in pump wear with the emulsion. The 
installation of proper filtration systems will reduce 
wear rates to an acceptable level. 

The ability of a fluid to provide satisfactory 
lubrication of clean contacting surfaces can be meas- 
ured by the coefficients of friction under various 
operating conditions. In the range of hydrodynamic 
lubrication, friction is largely a function of viscosity 
which, in turn, is influenced by temperature and 
shear rate. Under normal conditions, frictional re- 
sistance of the emulsion is comparable to that of a 
petroleum oil of the same viscosity. 

Under conditions of boundary lubrication, friction- 
al resistance is the net result of a complex inter- 
action between the lubricant and the metal surfaces. 
Coefficients of friction, both kinetic and static, have 
been determined for several emulsions and a petrole- 
um oil over the operating temperature range of 60 
to 140F. For the emulsion, the kinetic boundary 
friction values were approximately 0.1. Static coef- 
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Fig. 2—Effect of shear rate on viscos- 
ity for a typical emulsion. 


Temperature ( deg F) 


Fig. 3—Comparison of effect of temperature on viscosity 
for an emulsion and a petroleum hydraulic oil. 
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ficient of friction ranged from 0.1 for steel on bronze, 
to 0.2 for steel on steel and cast iron. The values 
were essentially the same for the oil. 

Experience indicates that a stable emulsion can 
be used satisfactorily in most vane, gear, and piston 
pumps and motors operated within manufacturers’ 
recommended limits of temperature and pressure. 


Compressibility: An important factor in the design 
of precision hydraulic control systems is the com- 
pressibility of the hydraulic fluid. Table 2 shows 
this characteristic for a typical water-in-oil emulsion 
and a conventional hydraulic oil of high viscosity 
index. These data indicate that at lower pressures 
the emulsion is slightly more compressible than a 
comparable oil. 


Corrosion and Rust Protection: Satisfactory cor- 
rosion protection can be obtained with these fluids. 
Sandblasted steel tags, suspended in operating sys- 
tems, show only a slight stain after several hundred 
hours of exposure. Unprotected control tags show 
rust in a few hours of outdoor exposure. 

Corrosion tests indicated no change in aluminum 
and only a slight discoloration of copper, zinc, brass, 
cadmium, and magnesium. There was no evidence of 
pitting or metal attack on the test panels. The use 
of a water-containing fluid in continuous contact 
with magnesium is generally not recommended. 
However, repeated tests with molten magnesium in- 
dicate that the oil-coated water particles normally 
do not come in contact with the metal. 

Rusting has been experienced in the unprotected 
upper vapor space of some reservoirs in which the 
emulsions are used. These areas, which are usually 
several feet above the fluid level in the reservoir, 
are not reached by the normal splash and mist of oil. 
Small quantities of moisture evaporating from the 
fluid or entering the reservoir from the outside at- 
mosphere condense on the cooler upper surfaces 
and promote rusting. Protective coatings or fluid 
periodically splashed against these surfaces provides 
adequate protection. 


Seals and Packings: Since the continuous phase of 
the water-in-oil emulsion is normally a well refined, 
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Fig. 4—Effect of water content on 
viscosity for a typical emulsion. 
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Table 2—Viscosity of a Typical Emulsion* 


Viscosity under Shear? 
(poise) (88U) 








0.502 255 
0.254 135 





*Viscosity Index—145 
tShear Rate—10,000 sec-? 


Table 3—Hydraulic-Fluid Compressibility 
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inhibited hydraulic oil, the emulsion is compatible 
with most conventional seal and packing materials. 
The exceptions are uncoated cork, leather, and other 
nonwaterproofed fibrous materials which will swell 
and disintegrate in the presence of water. Butyl 
rubber seals and hoses, normally used with syn- 
thetic fire-resistant fluids, will swell beyond accepta- 
ble limits in the water-in-oil emulsions, as well as in 
conventional oils. 


Paints and Pipe Dopes: Emulsion-type fluids differ 
widely in their compatibilty with oil-resistant paints. 
Most of the compatibility problems are caused by 
poor paint bonding or insufficient drying time. 

Pipe dopes and sealers are compatible with water- 
in-oil emulsions. However, some pipe dopes and 
sealers cause foaming with either oil or the emul- 
sions if used in excess. Water-resistant type grease 
should be used as pipe-thread lubricants or in pump 
bearings if there is any possibility that grease may 
enter the fluid system through seal failures. 


Compatibility with Other Fluids: The water-in-oil 
emulsions are compatible with neutral petroleum- 
hydraulic oils and can replace them directly in most 
clean systems. However, mixing with these oils 
should be kept to a minimum to maintain adequate 
fire resistance. For convenience and economy, many 
machine builders test new equipment, destined for 
use with emulsions, using normal test oil. This oil 
is drained before sealing the equipment for ship- 
ment. The emulsion can be added at the customer’s 
plant after removing any debris picked up during 
shipment and installation. 

Oxidized oils and sludges should be removed from 
older equipment being converted to these fluids. 
The emulsions are detergent, and provide excellent 
cleaning of such systems. The stability of the emul- 
sion may be reduced while removing these acidic 
sludges. Therefore, the flushing charge should be 
replaced after several days of operation. 

The emulsion-type fluids are not compatible with 
the water/glycol or phosphate-ester types of fire- 
resistant fluids. Water-in-oil emulsions available 
from different manufacturers are not necessarily 
compatible. 
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Determining 


Stresses in 


CHARLES W. BERT* 

Dept. of Engineering Mechanics 
Ohio State University 
Columbus, Ohio 


Conventional methods for analyzing stresses 
in a rotating disc are usually based on the 
assumption that the plane of the disc is per- 
pendicular to the axis of rotation. 

In practice, however, this assumption is not 
always fulfilled and the disc may be tilted at 
an angle to the perpendicular. The tilt angle 
may be fairly large and intentional, as in 
the wobble or swash plate of a piston pump, 
or it may be small and unintentional, as in 
a compressor or turbine rotor which is not 
perfectly aligned on the shaft in assembly. 
Total stresses in a circular disc rotating at 
constant speed about an axis which is tilted 
slightly from the disc axis can be estimated 
with the aid of the charts and equations pre- 
sented in this article. 


HIS analysis is based or. the theory of small 

| lateral deflections of thin elastic plates. This 
theory assumes that the plate is relatively 

thin; is made of a homogeneous, isotropic, elastic 


*The author’s initial work on this topic was performed at Bat- 
telle Memorial Institute, Columbus, Ohio 
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material; and undergoes relatively small deflections. 
Additional assumptions for this analysis are, Fig. 1: 


1. Plate is of uniform thickness. 

2. Midplane of the plate is in the form of a circular 
annulus. 

3. Plate is rigidly clamped along its inside radius. 

. Angle of tilt is small enough that its cosine may 
be considered to be equal to unity. 

5. Effects of lateral loading and in-plane loading do 
not interact. 


Stress Equations 


Fig. 1 shows a typical small element with sur- 
face area A located at distance r from the center of 
the plate. The centrifugal force acting on this ele- 
ment is: 

yw*hAr cosa 
P= ee (1) 
g 

Forve F can be resolved into components P and 
O, Fig. 1. Angle a will always be smaller than tilt 
angle ay because 


sin a = sin ap cos 6 (2) 


Since ag has been assumed to be small, a will always 
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Nomenclature 


= Radial and tangential centrifugal-stretching 
stresses at bore, psi 
Radial and tangential shrink-fit stresses at 


= Elemental area Syo', Str’ 


a, b = Outside and inside radii of disc, in. 
8", 8” = 


C = Stress factor (Equation 8), psi 

D = Flexural rigidity of disc 

E = Young’s modulus of disc material, psi 
r= 


9g 


r= 
8.= 
S,, 8; si 


Sy, Sip = 


Elemental resultant centrifugal force 
Gravitational acceleration, 386 in. per sec per 
sec 

Disc thickness, in. 

In-plane and normal components of centrifu- 
gal force 

Shrink-fit pressure, psi 

Normal pressure due to centrifugal action on 
tilted disc 

Radius measured in plane of disc 

Maximum effective stress, psi 

Radial and tangential centrifugal-bending 
stresses 

Radial and _ tangential 
stresses at bore, psi 


centrifugal-bending 





Typical 


element Axis of 


rotation 


Fig. 1—Disc geometry and force 
analysis of a typical element. 
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bore, psi 
Sin» Stn = Radial and tangential net stresses at bore, psi 
w = Lateral deflection 
Angle between any radial line on disc and 
plane normal to rotational axis 
Tilt angle, deg 
= Inside-to-outside radius ratio 
= b/a 
= Specific weight of disc material, lb per cu in. 
- Radial shrink-fit interference, in. 
= Poisson’s ratio of disc material 
» = Rotational velocity, radians per sec 
= Elemental radius ratio 
r/a 
Angular position on disc, measured from a 
radial line on the disc at 90 deg to the tilt 


axis 


be small. Thus, component P, which acts in the 
plane of the disc, is practically as large as force F. 
Therefore, the stresses resulting from stretching in 
the plane of the disc must be nearly as large as 
the centrifugal stresses in an untilted disc. 
Component Q, which acts normal to the plane 
of the disc, equals F sin a. Then, normal pressure 
q, which is the normal force per unit area (Q/A), is: 


yw*hr sin a COs a 


g 


(3) 


Assume angle a is small enough that cos a can 
be approximated by unity. Then Equation 2 can 
be substituted into Equation 3 and the result simpli- 
fied to 

Kr cos 6 

= 
where K = (yw*h a sin ag) /g. 

Fig. 2 shows the normal-pressure distribution, 
which varies linearly with radius r, on a cross section 
of the disc perpendicular to the tilt axis. 

The in-plane stretching loading and the normal- 
pressure loading occur simultaneously. Deflections 
produced by one kind of loading affect the deflec- 
tions due to the other. Thus, an exact solution must 
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involve an interaction of the two loadings, an- 
alogous to the effect of axial loading and lateral 
loading in a beam column. However, it is assumed 
here that the two loadings are superposable. For 
small deflections, the error due to this assumption 
is small. 

The general solution for the lateral deflection, at 
any radius ratio p, of a uniform-thickness circular 
plate subject to the normal-pressure distribution 
given by Equation 4 is:* 

K b4 
192 D 


C; 
( p> + Cip + Cop? + mitonin fp C4p np ) COs 6 
p 


1References are tabulated at end of article. 





Table 1—Stress Summary 


Stress Radial Stress Tangential Stress 
Type (psi) (psi) 





Bending due 
to tilt 
Stretching osevee 
Shrink Fit —10,700 
Total 98,300 


109,000 32,500 
54,000 
11,200 


97,700 




















Fig. 2—Distribution of normal pres- 
sure due to centrifugal action. 


Dimensionless Radial Bending Stress, S,/C 


The four constants of integration C;, C2, C3, and 
C,, can be evaluated by considering the four bound- 
ary conditions. Deflection and slope are zero at the 
bore. Shear force and radial bending moment are 
zero at the outer periphery, which is a free edge. 

Substituting appropriate values for the constants, 
rearranging, and simplifying gives the radial and 
tangential bending stresses due to the tilt of the 
disc axis at any radius ratio p and angular position 
6, 


s, = —4 | 405 + vp? + 208 + ») Cap + 


2(1 — v)C3 12(1 + ») 


8 ] C cos @ (6) 
p 


0.6 


rfa 


Fig. 3—Dimensionless radial hend- 
ing stress distribution. 








and offset, and is subject to the same centrifugal bend- 
ing moment. 

8,=-—4 [ 4(1 + 5y)p3? + 2(1 + 3%) Cop — The maximum bending stress, which is in the 
radial direction, and the maximum centrifugal- 
stretching stress, which is tangential, are both maxi- 
mum at the inside radius. Therefore, the combined 
stress here is always the largest, and thus governs 
the design. Fig. 5 shows the radial and tangential 





2(1—r)Os | 12(1 +») 
p3 p 


] C cos 6 (7) 


where 


_ yas sin ap 


gh 


Design Curves 


Fig. 3 and 4 show the distribution of the radial 
and tangential bending stresses as calculated from 
Equations 6 and 7. The stresses are shown along 
a radial line at 6 = 180 deg (Fig. 1) which gives 
the maximum values. The values are shown for 
discs having various ratios of inside radius to outside 
radius and a Poisson’s ratio of 0.30. (Changing the 
value of Poisson’s ratio over the range of values 
usually encountered, 0.25 to 0.35, has a negligible 
effect on the stress distribution.) Since the stresses 
are given in dimensionless form, the data are ap- 
plicable to discs of any dimensions. 

Note that the tangential stresses reach maximum 
values at definite distances from the clamped inside 
edge, while the radial stresses are always maximum 
at the clamped edge. 

Qualitatively, the stress distribution is quite 
similar to that encountered in gyroscopic loading.” 
However, the centrifugal-bending stresses are steady 
rather than time-varying as they are in gyroscopic 
loading. The tilt axis rotates with the impeller. 
Thus, any point on the disc always has the same 


Dimensionless Bending Stress 


ul 


Ls) 


Sto fC fC 


Dimensionless Tangental 
Bending Stress, S,/C 


6) 
0.6 . 0.2 0.4 0.6 0.8 1.0 
t/a Ratio of Inside to Outside Radius, b/a 


Fig. 4 — Dimensionless tangential Fig. 5—Effect of inside-to-outside radius ratio on 
bending stress distributions. the dimensionless radial and tangential bending 
stresses at the inside edge of disc. 
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bending stresses at the inside edge as a function of 
the inside-to-outside radius ratio. 


Practical Example 


A circular steel disc, rotating at 6000 rpm, has 
the following characteristics: Outside radius a = 15 
in., thickness h = 0.75 in., inside radius b = 2.25 
in., tilt angle a = | deg, specific weight y = 0.283 
lb per cu in., Poisson’s ratio v = 0.30, and Young’s 
modulus E = 29.5 x 10® psi. 

The disc has been shrunk on the shaft to provide 
a diametral interference of 0.0022 in. at operating 
temperature and stationary conditions. 

It is desired to determine the maximum effective 
stress (sometimes called the von Mises yield criterion, 
and, somewhat erroneously, the distortion-energy 
strength) for design against yielding and fatigue 
fracture. 


[27(6000) 1/60 =628 
sin | deg = 0.01745. 


Solution: Velocity 
radians per sec; sin ao 
From Equation 8, C 0.283 (628 )?(15)*(0.01745/ 
[386(0.75)] = 22,800. Also, b/a = 2.25/15 = 0.15. 

From Fig. 5, for b/a 0.15, S,,/C = 4.80 and 
Si/C 1.43. Thus, because of the tilt of the disc 
axis, the radial and tangential bending-stress compo- 
nents at the clamped edge are 109,000 psi and 32,- 
500 psi. 

The centrifugal-stretching stresses at the bore 
are:® S,.,’ 0 and S,,’ (yw2a?/4g) [(3 + v) + 
(1 — v)B2] = 54,000 psi. 

The interference (28 
shrink-fit pressure of:* 


0.0022 in.) produces a 


E$§ 
f/ 1+ B 
b ( f t+ p ) 
1 B2 
10,700 psi 


p 


The shrink fit pressure produces radial and tan- 
gential stresses of:® S,.,” p 10,700 psi and 
Sm” = p [(1 + B?)/(1 — p?)] 11,200 psi. 

Results of these calculations are summarized and 
combined in Table 1. 

The maximum effective stress for a two-dimen- 
sional stress system (which neglects stresses in the 
thickness direction) is: 





8, - V 8 rn? Sin Stn + Sin? 
= 98,000 psi 


In this instance, the effect of a tilt of only 1 deg 
increased the maximum effective stress by nearly 
38 per cent above the stress produced as a result of 
stretching and of the shrink fit. 


REFERENCES 
8S. P. Timoshenko and 8. Woinowsky-Krieger—Theory of Plates 
and Shelis, second edition, McGraw-Hill Book Co., New York, 
1959, p. 286. 
M. H. Hirschberg and A. Mendelson—‘‘Analysis of Stresses and 
Deflections in a Disc Subjected to Gyroscopic Forces,’’ NACA 
4218, Mar. 1958. 
R. J. Roark—Formulas for Stress and Strain, third edition, 
McGraw-Hill Book Co., New York, 1954. 
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Tips and 
Techniques 





Printed Circuit Masters 


Attaching strips of tape to a transparent plastic 
sheet speeds layout of printed circuit masters. The 
tape is superimposed directly over the pads to be 











La Clear plastic 











Tape strips 








~~, 








Master drawing 




















joined on the master, and cut to exact size. It is 
then removed from the sheet and placed in position. 


—Rosert A. Dove, West Palm Beach, Fla. 


Improved Trace Charts 


Trace charts for isometric or perspective drawings 
can be modified easily to a form that simplifies 
their use and eliminates the confusion of intersect- 
ing lines. The modification consists of tracing the 
chart on vellum using a different colored ink for 
each direction —W. H. SHepparp, Montreal, Quebec 





Grid layout and construction 
details of charts for finding 
moment of area and moment 
of inertia of irregular shapes. 


ROBERT A. JOHNS 


Director of Product Development 
Belle City Malleable Iron Co. 
Racine, Wis. 


SIMPLE method for determining the approx- 
imate area of an irregular shape is to count 
the squares enclosed by the shape on an over- 
lay grid. That same technique is used in this article 
for determining moment of area and moment of 
inertia. When this method is used with reasonable 
care, inaccuracy should not exceed 3 to 5 per cent. 


Moment of Area: Grid layout and construction 
details for a moment of area chart are given in 
Fig. 1. Construction of this chart is based on the 
relationship, 

= Ay = 


Ay; + AoYe2 T Asy3 ares 


where A is area and y is the distance from the cen- 
troid of the area to a base line. 

In Fig. 1, the grid divides the chart area into small 
rectangular sections. In the region of the chart from 
the base line to a height of | in., each rectangle 
| in. long has a moment of area of 0.1 in.* about 
the base line. In the region between | and 5 in. 
above the base line, each | in. long rectangle has 
a value of 0.5 in.*, and in the region above the 
5 in. height, the value for each | in. rectangle is 
1.0 in.* 

To simplify use of the chart, the | in. rectangles 
in these two upper regions are further subdivided 
into sections having moment values of 0.1 in.* Also, 
minimum heights of horizontal bands in each region 
are kept to 0.10 in. for ease in counting. 
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To determine the moment of area of a part with 
this chart, a tracing of the part shape is placed 
on the chart with the selected principal axis parallel 
to the base line and the bottom of the figure tangent 
to the base line. All of the rectangular sections 
(corresponding to moment values of 0.1 in.*) en- 
closed by the figure are then counted. Rec.angles 
not completely enclosed are estimated. The total 
number of rectangles, divided by ten, is the moment 
of area of the shape. 

The distance from the base line to the centroidal 
axis can be found by dividing the moment of area 
by the area of the shape.’ 


Moment of Inertia: The same general method of 
construction is used for the moment of inertia chart, 
Fig. 2, as was used for the moment of area chart. 
Basic relationship is 


Zi=i+IlettIs... 


where | is the moment of inertia of an area with 
respect to a base line or axis. Co-ordinates (y2) 
for the horizontal lines are listed in Fig. 2. Here, 
again, each rectangle | in. long has a certain mo- 
ment of inertia about the base line. The | in. long 
rectangles are divided so that the smallest sections 
in the bottom three regions equal 0.1 in.* In all 
regions above the bottom three, each rectangle 
equals 1.0 in.* 

This chart is used similarly to the moment of 
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Y2= 9.950 in. DATA SHEET 





Basic Relationships 


b 


Yot b 
Ay = b(¥2 — Yi) Sp = — (Y2? — Yi?) 


For this chart, b = 1 in., and yi is y2 of next lower band. 
Also, for region between 0 and 1.000 in. above base, Ay = 
0.1 in. Then, 


Y2? — yi? 
2 


= 0.1 in.8 
and 
Yo = V0.2 + yy? 


For region between 1.000 and 5.000 in. above base, Ay = 
0.5 in.°, and 


Yo = VI + yi? 


For region between 5.000 and 9.950 in. above base, Ay = 
1.0 in.® and 


Y2= V2+ y;? 


Grid Layout 





y2 yt yl y2? 





Ay = 0.1 in.3 per in., yo? = 0.2 + yy? 


0.2 : 0.775 0.8 
0.4 188 0.894 1.0 
0.6 i 

Ay = 0.5 in.’ per in., yo? = 1.0 + y;? 
2.0 0.414 3.606 14.0 
0.318 3.742 15.0 
0.268 3.873 16.0 
0.236 4.000 17.0 
4.123 18.0 
4.243 19.0 
4.359 20.0 
4.472 21.0 
4.583 22.0 
4.690 23.0 
4.796 24.0 
J 4.899 25.0 
Ay = 1.0 in.3 per in., yo? = 2.0 + y;? 
27.0 0.196 7.937 65.0 

29.0 0.189 8.062 

J 0.183 8.185 

0.177 8.307 
0.171 
0.167 
0.162 
0.158 
0.154 
0.151 
0.148 
0.144 
si 
¥2= 1.000 in. 0136 
0.134 


0.131 
0.129 
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Fig. 1—Grid layout and basic relation- 
ships for moment of area chart. 
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MOMENT OF INERTIA CHARTS V2=9.997 in. 





Basic Relationships 


1=—— (ys — 9:2) 
= —— (y28 — #1 
3 1 


/=10.0 in’ 


For this chart, b = 1 in., and y1 is y2 of next lower band. 
Also, for region between 0 and 1.063 in. above base, I = 


0.1 in. Then, ¥2= 8.875 in. 


and 


For region between 1.063 and 1.442 in. above base, | = 
0.2 in.*, and 
Y2 = V0.6 + yi? 


For region between 1.442 and 3.208 in. above base, I] = 
1.0, and 
Y2 = ¥3.0 + yi 


Similar relationships can be found for I = 2, 3, 4, 5, 6, 8 


and 10 in.* Y2= 7.054 in. 


Grid Layout 


ye? y2— Yi yi ye yz yi 
I = 0.1 in. per in., y23 = 0.3 + y:3 ¥2=6.391 in. 
0.3 0.669 0.843 0.9 
0.6 0.174 0.966 1.2 
I = 0.2 in.4 per in., yo? = 0.6 + yi? 
1.8 0.153 1.339 3.0 
2.4 0.123 
I = 1.0 in. per in., yo = 3.0 + y,3 


/=1.0in.4 


9] Yo= 5.485 in. 


6 0.375 
9 0.263 
12 0.209 
15 0.177 
18 0.155 


2.621 
2.759 
2.884 
3.000 
3.107 


24 
27 
30 
33 


I = 2.0 in.* per in., y2? = 6.0 + y13 


0.183 
0.166 
0.151 
0.141 
0.130 


3.979 
4.102 
4.217 
4.327 
4.43] 


69 
75 
81 
87 
93 


I = 3.0 in.‘ per in., yo? = 9.0 + ys 


102 0.141 
120 0.126 
129 0.121 
138 0.115 


5.168 
5.278 
9.383 


147 
156 
165 


Y2= 4.531 in. 


I = 4.0 in.4 per in., yo? = 12.0 + y,3 
177 0.130 5.972 225 
189 0.124 6.082 237 
201 0.119 6.188 249 
213 0.114 6.291 261 

I = 5.0 in. per in., yo? = 15.0 + y,3 
276 0.120 6.739 321 
291 0.116 6.847 336 
306 0.112 6.952 351 

I = 6.0 in.* per in., yo? = 18.0 + y43 
369 0.119 7.399 423 
387 0.114 7.507 441 
405 0.112 7.612 459 

I = 8.0 in.‘ per in., yo? = 24 + y;3 
483 0.132 8.335 603 
507 0.128 8.448 627 
531 0.124 8.559 651 
555 0.120 8.667 675 
579 0.117 8.772 699 

I = 10.0 in. per in., yo? = 30.0 + y33 
729 0.125 9.469 879 
759 0.122 9.579 909 
789 0.118 9.687 939 
819 0.116 9.792 969 
849 0.113 9.896 999 
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Y2= 3.208 in. 





Fig. 2—Grid layout and basic relation- 
ships for moment of inertia chart. 
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cD seiner area chart, but there are two points of caution. 

First, remember that the values of the smallest 
rectangles change between the | in.*-per-in. and 
the 2 in.*-per-in. regions. Second, for moments of 
inertia about the centroid, greater accuracy will re- 
sult if the centroidal axis is placed on the base 
line of the chart. The use of the transfer formula, 
In = I, — Ay, can result in large errors in the 
value of moment of inertia if there is a small error 
in y. The moment of inertia should be determined 
by the method shown in the examples unless the 
shape is symmetrical. In that case, the value de- 
termined for one half the shape can be doubled. 








Chart Examples: Fig. 3 shows a simple part shape 
along with the values of moment of area and mo- 
ment of inertia as calculated directly. Graphical 
methods of calculating these values with the charts, 
Fig. | and 2, are demonstrated in Fig. 4 and 5. 











dio 


Area,A = 6.14 sq in. 
Moment of Area, My = 12.27 in3 


Moment of Inertia, 4, = 6.47 in’ 
Distance from Base X to Centroid O, y = 1.998in. 


Fig. 3—Example part shape and calculated values for mo- 
ment of area, moment of inertia, and centroidal distance. 


3.11 in’ = J (upper) Centroid 





0.99 
0.97 
0.88 


0.80 


soli ee ee 
0.14 = 

013 3.35 in* = 7 (lower) Centroid 
0.12 : 


0.11 
12.22 in® = Total Ay Total /= 3.35+3.11=6.46in* 


Fig. 5—Determining moment of inertia 


Fig. 4—Determining moment of area L 7 : 1 
about the centroid with chart in Fig. 2. 


about base with chart in Fig. 1. 
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One in a series of technical reports by Bower 


pee (= 
, 4) BRIEFINGS 





ROLLER GUIDANCE- 
VITAL FACTOR IN BEARING LIFE 


Roller guidance has been estab- 
lished by the Anti-Friction Bearing 
Manufacturers Association as a 
major rating factor for roller bear- 
ings. There is a direct relationship 
between this factor and the life and 
capacity of a cylindrical roller bear- 
ing under load. 


Figure 1 illustrates the results of a loose 
fit between a roller and the guiding ribs 
of the raceway. Because of lack of 
guidance by the ribs, the roller is free 
to skew and skid under load. Such a 
condition invariably leads to early 
bearing failure. 


To achieve close roller fit and proper 
roller guidance, Bower precision grinds 
each bearing race on specially designed 
centerless grinders. In this operation, 
Bower positions the integral raceway 
ribs from the theoretical centerline of 
the bearing. This method produces 
bearings with high dimensional accu- 
racy and perfect symmetry. 





RACEWAY 


() 


INTEGRAL 
RIBS 














FIG. 1 











Fig. 1. Loose fit in raceway means poor roller 
guidance, Roller can skew and skid under load. 
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In addition, the close tolerances held in 
grinding the roller track and integral 
guiding ribs give Bower cylindrical 
roller bearings the ability to take thrust 
in any direction. A Bower cylindrical 
roller bearing has thrust capacity of 


CATION REGARDLESS OF HOW 
THE OUTER RACE AND ROLLER 
ASSEMBLY ARE INSTALLED. IT 
COMPLETELY ELIMINATES THE 
POSSIBILITY OF IMPROPER 
INSTALLATION. 
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from 10-15% of its rated radial 
capacity! 

Figures 2 and 3 diagram the centerless 
grinding method used to finish Bower 
raceways. Use of this technique assures 
not only optimum roller guidance and 
maximum bearing life, but also virtu- 
ally eliminates bearing runout. BEAR- 
ING SYMMETRY WHICH RE- 
SULTS FROM THIS TECHNIQUE 
PERMITS ACCURATE SHAFT LO- 


x «wk * 


Whatever your bearing needs, we sug- 
gest you consider the advantages of 
Bower bearings. Where product design 
calls for tapered or cylindrical roller 
bearings or journal roller assemblies, 
Bower can provide them in a full range 
of types and sizes. Bower engineers are 
always available, should you desire 
assistance or advice on bearing appli- 
cations. 
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BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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New application techniques for 


Electrohydraulic Servomechanisms 


A IRCRAFT-TYPE electrohydrau- 

lic servo components and tech- 
niques have been extensively adapt- 
ed, in recent years, for nonairborne 
use where high dynamic response 
and high accuracy are of prime 
importance. This article describes 
two of these techniques which were 
developed originally to improve sim- 
plicity and reliability. The first tech- 
nique concerns the use of mechan- 
ical position feedback to eliminate 
the necessity for electrical position 
transducers and associated circuitry. 
The second technique uses load pres- 
sure feedback within a servovalve 
to augment system siability. 


Mechanical Feedback: The use of 
mechanical position feedback in a 
hydraulically powered servomecha- 
nism is not an innovation in itself. It 
provides directness and simplicity, re- 
sulting in high reliability and low 
cost. The introduction of electrical 
control increases flexibility of per- 
formance. Recently, however, in 
missiles and aircraft, the directness 
and simplicity of mechanical feed- 
back has been “rediscovered” with 
the aim of achieving higher relia- 
bility. Resulting devices have some 
significant differences from earlier 
industrial usage of this technique. 

Good performance of such devices 
requires good linearity of input and 
feedback elements, low mechanical 
hysteresis (primarily friction) and, 
in the electrical case, low magnetic 
hysteresis in the motor. However, 
to provide reasonable operating 
forces, conventional motors of the 
“loudspeaker” type become fairly 


194 


KENNETH D. GARNJOST 


Corporate Technical Consultant 


HARVARD B. KOLM 


Manager, Industrial Div. 


MOOG Servocontrols, Inc. 
East Aurora, N. Y. 


Centering 


Adjustment LT 








Follower Preload Spring 


‘ Actuator Body 





Spring Cage 
(Brass) 


Force Motor 








Follower (Steel) % 





~~ Flexure 
Support Leaves 
ease 














Fa? YB 














lain 








a 














or al " Attachment 





Cam (Steel) 


va 
Zi 2 


to Piston 


Cam Housing (Steel) 


Fig. 1—Electrohydraulic servovalve having mechanical position feedback. 


large and the moving parts relative- 
ly massive. 

As a result of such inherent 
physical characteristics, servos em- 
ploying these elements are neces- 
sarily limited. However, where 
relatively slow dynamic response 
and only fair resolution are re- 
quired, these limitations are not felt. 
The electrohydraulic servo comes 
into use where these limitation; are 
restrictive. The servo offers markedly 
higher servo loop gain to provide 


extremely fine resolution. Electro- 
hydraulic servos permit these limi- 
tations to be overcome. 

By making certain design com- 
promises, it is now possible to com- 
bine the increased performance of 
the electrohydraulic servo with the 
simplicity and reliability of mechan- 
ical feedback. 

The design problem is to use the 
low-mass, high-response, high-gain 
elements of aircraft-type electrohy- 
draulic servovalves and to introduce 
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BERYLCO Beryllium Copper alloys combine 
all these properties By extending the perform- 


ance possibilities of metal parts, Berylco beryl- 
lium copper alloys are opening new areas of 
design thinking. And you can specify Berylco 
alloys without fear of complication because they 
fabricate easily by standard production methods. 
Some designers are finding that one beryllium 
copper part will do where two parts were formerly 
required. Factual data on Berylco alloys will show 
you why the use of strip, rod and casting ingot is 
increasing so rapidly. Write now for our latest 
BERYLCO BERYLLIUM COPPER BULLE- 
TIN. A knowledgable, experienced technical 
staff of field men and mill men stand ready to 
help you develop design possibilities into per- 
formance realities. 


High Fatigue Strength 
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mechanical feedback of the con- 
trolled element position. The ob- 
vious procedure is to connect a 
spring between the motor armature 
and the servo output motion. How- 
ever, in such a_ high-performance 
device, previously negligible secon- 
«dary factors become significant, A 
high-level vibration environment in 
many applications means that the 
feedback spring must be designed 
so that its natural frequencies are 
well above the frequency band of 
interest. At low-force levels, a small 
high-rate spring is required, 

Unfortunately, a stiff feedback 
spring makes the mechanism very 
sensitive to small relative mechan- 
ical displacements such as produced 
by thermal expansion or slop in 
connections. An arrangement which 
overcomes these difficulties is shown 
in Fig, 1. Thermal drift is essen- 
tially eliminated by carefully 
matched thermal expansion paths. 
A conical cam is used because it 
lends itself readily to meeting the 
desired close dimensional and ge- 
ometry tolerances. 

Applications in which the advan- 
tages of an electrohydraulic servo- 
actuator with integral mechanical 
feedback may be utilized are nu- 
merous. In large, low-pressure hy- 
draulic systems, it is often necessary 
to use an electrohydraulic servo- 
valve much larger than any present- 
ly available. An extremely high flow 
servovalve for limited applications 
is prohibitively expensive. However, 
such a valve may be effectively cre- 
ated by using a standardized me- 
chanical feedback actuator to stroke 
the spool of a suitably large, four- 
way valve. Perhaps the most fre- 
quent applications requiring high 
response combined with high re- 
liability are found in the throttle 
and bypass controls of steam and 
gas turbines. 


Pressure Feedback: Electrohydrau- 
lic servos have been used in a num- 
ber of applications in recent years 
in which a highly resonant, high- 
inertia load presented serious limi- 
tations on desired system stability 
and performance. Most of these ap- 
plications are at relatively high out- 
put power levels and, therefore, the 
addition of direct, brute-force physi- 
cal damping at the load is not only 
bulky but has to dissipate such 
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Fig. 2—Electrohydraulic servovalve with pressure feedback. 


large amounts of energy as to be 
totally impractical. 


Under these conditions, it is de- 


sirable to introduce an incremental 
force on the load which is propor- 
tional to the velocity of the load, 
and, hence, appears as damping. 
By appropriate selection of values 
of various parameters, such as pis- 


Valve input 








Load Pressure 


Fig. 3—Characteristics of a pressure feed- 
back servovalve. 


Load Flow 


Valve input 
Orifice Flow 
i i — 
ry, 


— Valve 
oN Flow 
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Fig. 4—Characteristics of an orifice by- 
pass servovalve. 





Load Pressure 


ton area, valve displacement per unit 
pressure, and valve flow gain, the 
damping can be made to have any 
desired value. 

Incorporation of this pressure 
feedback into an electrohydraulic 
servovalve is shown in Fig. 2. By 
providing stub shafts on the ends 
of the valve spool, two areas are 
created. One may be used for pres- 
sure feedback and the other for 
the conventional driving pressure 
proportional to an electrical signal. 
Static flow-pressure characteristics 
of this valve are shown in Fig. 3. 
For comparison, Fig. 4 shows char- 
acteristics created by connecting a 
fixed orifice across the output of 
a conventional closed center servo- 
valve, This bypass orifice technique 
has been frequently used to pro- 
vide resonant damping, but it is 
wasteful of hydraulic power. Both 
techniques produce effective load 
damping but suffer the disadvantage 
of greatly reduced static stiffness 
to hydraulic loads as compared to 
closed-center valves. The ability to 
overcome this deficiency by means 
of a relatively simple addition is a 
major advantage of pressure feed- 
back. 

A significant factor to be con- 
sidered is that damping of the load 
is only required at frequencies in the 
vicinity of load resonance. There- 
fore, if the pressure feedback, which 
produces the required damping, is 
made frequency-selective, it is pos- 
sible to obtain damping at the load 
resonant frequency without suffer- 
ing loss in system stiffness at low 
frequencies. This frequency selectiv- 
ity can be accomplished by means 
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FITTING THE MATERIAL 
TO THE APPLICATION 


No two rubbers are alike. Be sure that, 

when you design a rubber part, you 

specify precisely the type of rubber 

needed for the job involved. Garlock 

RUBBER will be glad to offer help, having had 

i years of experience in the engineering 

in Design and production of molded and ex- 

: . truded, die-cut, and metal bonded 
Engineering neste 


Natural Rubber—used where high ten- 
sile strength and resiliency are re- 
quired. Good air-aging properties. 
Resists dilute aqueous solutions. Ap- 
plications include automotive air 
springs, shock mounts, tubing. 


Styrene Butadiene Rubber—used where 
resistance to aging is important. Good 
abrasion, water resistance. Readily 
available, low cost. Applications in- 
clude weather stripping, pipe joint 
gaskets, bushings and grommets. 


Nitrile Rubber—extremely good oil and 
gas resistance . . . low solubility, low 
swelling, good tensile strength, excel- 
lent abrasion resistance. Used up to 
+250° F as oil seals, ‘‘O”’ Ring pack- 
ing, oil resistant parts. 


Neoprene Rubber—relatively unaffected 
by oxidation, weathering, ozone, sun- 
light, chemicals. Good resistance to 
abrasion, cutting, chipping. Applica- 
tions include bridge pads, flexible 
couplings, spark plug boots. 


Butyl Rubber—outstanding impermea- 
bility to gases, excellent dielectric 
properties, good resistance to tearing 
after aging. Unaffected by weather, 
ozone. Used as hydraulic seals, vibra- 
tion mountings. 


Garlock also offers a complete line of 
specialty rubbers to resist the higher 
temperatures and more reactive fluids 
introduced by modern industry and 
the jet age. 


GA RLOC HK 


Further information may be obtained 
from your Garlock representative at 
the nearest of 26 Garlock sales 
offices throughout the U.S. and Can- 
ada. Or, write for Catalog AD-167, 
Garlock Inc., Palmyra, N. Y. 


Canadian Div.: Garlock of Canada Ltd 


Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000 ... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 
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TORQUE APPLIED TO ASSEMBLE PRECISION GAGE BLOCKS 
is limited by this modified Vlier Torque Thumb Screw. 
Ground screw point mates with assembly screw; prevents 
overtightening with resultant damage to blocks. Torque 
Screws are available in four types, many thread sizes, 
lengths and end pressures. 


LIMIT SWITCHES ON THIS TEXTILE DRAWING FRAME ARE 
PROTECTED by Vlier Spring Plungers. Bunching of broken 
threads causes rolls to lift, actuating limit switches which 
automatically shut off the machine. Plungers permit normal 
operation of the switches, but limit over-travel of switch 
actuating arm. Spring Plungers are available in four models, 
50 sizes, various end pressures. 
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Cost conscious product designers are finding new 
uses for Vlier products in all types of original equip- 
ment. Simple applications such as shown below are 
saving hundreds of dollars. Examine your drawings 
and products today and see where these inexpen- 
sive, off-the-shelf parts can lower your costs. 


SPRING-LOADED BALL PLUNGERS HOLD MARKING STAMPS 
IN POSITION, yet allow them to move freely when struck. 
Ball Plungers are threaded into metal inserts molded in 
rubber. Binding action of rubber prevents plungers back- 
ing off. Plungers come in six models; sizes from #4-48x 3/16 
to #5/8-11x 1; 18 end pressures. 


FREE IDEA BOOKLET! This informative 16-page booklet 
shows how other original equipment manufacturers are 
profiting from the use of standard Vlier parts. It may sug- 
gest ways you can save, so write for your copy today. 


PLIELP i? 


Engineering Corporation 
Subsidiary of Barry Controls, Inc. 
8900 Santa Monica Bivd. * Los Angeles 46, California 
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Fig. 5 — Electrohydraulic 
acceleration servovalve 





of a hydraulic high-pass filter for 
which the effective time constant 
is about one-third of the load na- 
tural frequency. The filter consists 
simply of a spring loaded piston 
and orifice which are connected, re- 
spectively, in one of the load pres- 
sure feedback lines and between 
the pressure feedback connections 
to the valve spool. 

One difficulty with this arrange- 
ment is that the hydraulic restric- 
tion must be a sharp edged orifice 
so that its characteristics will not 
vary with temperature. However, it 
has been found in practice that 
slight amounts of stiction in the 
load and actuator are sufficient to 
prevent undesirable limit-cycle os- 
cillation from developing. 

Load-pressure feedback can be ef- 
fectively applied in a servo system 
by measuring the load pressure with 
electrical transducers and summing 
the resultant signal into the valve- 
driving amplifier. This technique 
provides maximum flexibility and 
convenient adjustment of the inter- 
acting gains in the pressure and po- 
sition feedback loops. 

A very recent and promising valve 
configuration to provide dynamic 
pressure feedback is shown in Fig. 5. 
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with pressure feedback. 


This arrangement was developed 
primarily for mechanical simplicity. 
Here, the valve spool is still respon- 
sive to electrical input. However, 
the current is not producing pro- 
portional spool displacement but 
spool velocity. Essentially, this is an 
acceleration control servo with ex- 
tremely small velocity tracking er- 
rors and infinite steady state load 
stiffness. No high-pass filter net- 
work is required on the pressure 
feedback. 

The need for dynamic pressure 
feedback to provide damping may 
arise in a number of industrial ap- 
plications. A common instance oc- 
curs on large machine tools where 
it is necessary to provide high veloci- 


ty table drives over considerable | 


travels. Because of the relative cost 
advantages over a hydraulic motor 
and lead screw, and because high 
table speeds are more easily 
achieved, direct cylinder drive is fre- 
quently used. The result is an ex- 
tremely compliant coupling between 
the servovalve and the machine 
table. Low natural frequency limits 
the servo loop gain. 


NCIH paper, “New Techniques in Elec- 
trohydraulic System Design,” presented in 
Session 3, 16th Annual Conference on 
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IMMERSION 
HEATERS 


Vulcan Electric Im- 
mersion Heaters are highly 
efficient because they are im- 
mersed directly in the material 
to be heated. They are ideal 
for the heating of all types of 
liquids — water, oil, wax, par- 
affin, asphalt, tars, etc., in 
tanks, boilers, urns, kettles, 
and other containers. 


Heaters are available with 
flange or threaded bushings; 
bayonet type, side or bottom 
outlet; copper, steel, stainless, 
or alloy sheath; single or three 
phase; readily adaptable to 
thermostatic control within 
close tolerances; full range of 
wattage and voltage ratings; 
pressures up to 3500 psi. 


Write for catalog and prices. 
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MANY FAST’S HAVE BEEN 





WORKING LONGER THAN YOU 


It’s a fact. There are plenty of 
cases where Fast’s Couplings 
have been in service 20 to 40 
years. And some of our more 
enthusiastic engineers say a 
Fast’s should last forever if it’s 
properly applied, installed and 
lubricated. Whatever opinion 
you accept, you can bet Fast’s 
Couplings will give you the 
same smooth-running, low- 
maintenance, long-lived per- 


formance that makes them the 
choice of more equipment 
manufacturers than any other 
gear-type coupling. 


For example, Fast’s Coupling 
No. 1347, shipped in July, 1922, 
is still in service—and the cus- 
tomer is just ordering his first 
spare coupling 38 years later. 
Koppers Company, Inc., 412 

Scott Street, Baltimore 3, Md. 


FAST'S COUPLINGS /@ 


Engineered Products Sold with Service 


® 


Circle 502 on Page 19 





NEON 


RETAINING RINGS 


\- improve products 
and cut costs 
substantially! 


—rhe old costly way 


The NATIONAL LOCK WASHER COMPANY =: 
NEWARK 5, NEW JERSEY 


—the new NATIONAL way 


4 Since 1886 


MILWAUKEE 2, WISCONSIN 
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The Creative Engineer 

And Management Policies 

Christopher E. Barthel Jr., Armour 

Research Foundation of Illinois Insti- 

tute of Technology. 

New information on the creative 
process and the creative individual. 
Each creative person has his own 
unique array of aptitudes, abilities, 
and traits, and this array is a fin- 
gerprint of his creativeness, Like 
anyone else, he reacts to external 
stimuli and can be encouraged or 
discouraged in his endeavors. 

It is emphasized, however, that 
the response of one creative person 
to a given set of stimuli differs from 
the response of another to the same 
set of stimuli. Thus, the creative 


| engineer can be motivated in his 
| work, and the motivation process 
| must be tailored to fit the specific 


individual. 

Engineering management has a 
dual responsibility for maintaining 
the productivity of the individual 
and for stimulating the team effort. 
Each organization must achieve the 
best possible balance of these two 
incompatible responsibilities. 

NEC Paper No. 1356, “The Creative 
Engineer and Management Policies,” pre- 
sented at the 16th National Electronics 


Conference, Chicago, Oct., 1960, Proceed- 
ings pages 503 to 510. 


Business and Technical 

Factors in Engineering 

H. S. Dawson, manager-engineer, 

Electronic Equipment and Tube Dept. 

Canadian General Electric Co. 
Every engineering problem encoun- 
tered in industry has an economic 
problem hidden just beneath the 
surface. Industry, therefore, needs 
all technical work to be tempered 
with a large amount of business 
perception. 

How can the engineer, with his 
consuming interest in things techni- 
cal, be encouraged to apply to a 
greater extent his recognized ana- 
lytical powers to the business fac- 
tors interwoven in his technical 





problems? The paper describes an 
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(What's wrong with this picture 7) 
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oat, 


Are your mailboys working with better 
equipment than your engineer-draftsmen? 


Your mailroom equipment is expensive 
—but, because it does essential work, 
it pays off. However, you may be 
badly handicapping some of your 
most skilled, professional talent— 

your drafting men—if they’re still 
working with antiquated, inadequate, 
uncomfortable equipment. 


Your draftsmen, your productivity, deserve new Hamilton 
space-and-time-saving equipment —from Keuffel & Esser Co. 


For its cost, Hamilton drafting equipment will produce 
more marked improvement in efficiencies than any other 
equipment expenditures in your plant. 


It steps up productivity—directly and unmistakably— 
because: (a) construction and design features insure greater 
accuracy, consistent performance; and (b) anatomy- 
conscious design greatly reduces fatigue, permits the exact 
work positions and heights best suited for individual jobs. 


Hamilton equipment continues to deliver this superior ease 
and performance, because it is so carefully constructed, of 
such quality components, that it outlasts ordinary equip- 
ment by many years. It stays modern, because it totally 
conforms to individual needs. 


Shown here are three of the many products in the complete 
Hamilton line. Learn about the many other units Hamilton 
offers. Our expert planning personnel can be of considerable 
assistance, suggesting the arrangements best for you. 


Hamilton Interlocking Plan Files 


Provide greater protection, accessi- 
bility, and classification. Assembly 
shown includes (top to bottom) 5- 
drawer unit for semiactive material, 
10-drawer section with tracing lifter 
that makes every sheet as accessible 
as a top sheet, and two vertical drawer 
units. Interlocking roll tracing unit 
also available. Interlocking caps and 
bases, with latter available for variety 
of stack heights. Rugged construction, 
smooth drawer action, trim beauty. 


Ke 


KEUFFEL & ESSER Co. 


New York * Hoboken, N. J. * Detroit * Chicago * Milwaukee * St. Louis * Dallas * Denver 


San Francisco * Los Angeles * Seattle * Montreal 


DRAFTING, REPRODUCTION, SURVEYING EQUIPMENT & MATERIALS * SLIDE RULES 
MEASURING TAPES * OPTICAL AND METROLOGICAL SYSTEMS AND COMPONENTS 
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Hamilton De Luxe Auto-Shift Table 

You'll get peak productivity and greater work quality from 
your board men when equipped with the new Auto-Shift. It 
is considerate of comfort, and delivers wide flexibility of 
adjustments. 

Perfect, fully seasoned drawing surface; front-to-back filing 
in full-width drawers; stylized leveling legs . . . many more 
functional and styling features. 


Hamilton L-Contour Table 
While occupying very small 
space, this table provides 
man-sized, fully comfortable 
work area. Board fully adjust- 
able from horizontal to verti- 
cal. Working surface excep- 
tionally stable, perfectly 
balanced. Many other 
features—plus the quality of 
construction found only in 
Hamilton equipment. 


ee ey ee oe ame 


KEUFFEL & ESSER CO., Dept. MD-12, Hoboken, N. J. 


Please send me your catalogue on Hamilton Drafting Room 
Equipment. 
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THE. CHOICE OF LEADING MOTOR MANUFACTURERS 
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Engineering Measurement Plan 
used in one company to increase 
emphasis in this direction. 

Three main factors—quality, cost, 
and time of engineering work—are 
selected, and each engineering job 
is evaluated against established 
goals. Feed-back of the scores 
achieved by the individual engineer 
permits self-correction to the bal- 
anced emphasis required by the 
business. 

NEC Paper No. 1358, “The Need for 
Balanced Attention between Business Fac- 
tors and Technical Factors in Engineer- 
ing Work,” presented at the 16th Na- 


tional Electronics Conference, Chicago, 
Oct., 1960, Proceedings pages 517 to 522. 


Design Considerations in a 

Magnetohydrodynamic 

Electrical Power Generator 

G. W. Sutton, Missile & Space Ve- 

hicle Dept., General Electric Co., 

Philadelphia. 
Essential factors in the design or 
application of a magnetohydrody- 
namic generator. Success depends 
upon sufficient electrical conduc- 
tivity so that the generator length 
is reasonable. This requires high 
temperatures, 5000 F or better, with 


SPECIAL PRODUCTION 
MACHINE TOOL THAT 


Stearns Style 

“H" Motor-mounted 

Brake as used on each of 

the four spindle drive motors. 


BOOSTS OUTPUT 400% 


gases or vapors which will ionize 
easily. It is possible to decrease the 
generator length by increasing the 
magnetic field or decreasing the op- 


This Kearney & Trecker special production machine tool bores four 
holes in engine blocks simultaneously . . . replaces a single hole per 
setup, horizontal milling and boring machine. Interchangeable in- 
serts allow operations on any of four different size engine blocks. 

Just as Kearney & Trecker solves special machining problems to 
boost production in any industry . . . so Stearns has, for over 40 
years, solved requirements for multiple disc Brakes (and Clutches) 
for the steel, cement, food, chemical, textile, cement, machine tool, 
press, and other industries. Advantage-Features such as: fast, 
smooth, failsafe, quiet stops . . . longer life . . . adjustable torque 

. . visual indication of friction lining wear (exclusive) .. . avail- 
ability, prompt delivery . . . faster, easier, less costly installation and 
maintenance — are all assured by Stearns. The only brakes where 
a screwdriver is a complete maintenance tool kit! 


For Superior Performance on ANY Machine . . . Specify Stearns! 


ELECTRIC CORPORATION 


120 North Broadway, Milwaukee 2, Wis 
Phone: BRoadway 2-1100 


. CLUTCH-BRAKES 


» «* 
Swaurkt 


THE COMPLETE LINE OF auhca st 3: F BRAKES 


g 
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erating pressure. However, this is 
limited by the Hall effect. The fol- 


lowing losses must be considered: 


1. Exhaust temperature: The exit gases 
will be extremely hot—of the order 
of 4000 F. These gases must be 
utilized to obtain good cycle effi- 
ciencies. They may be used for such 
functions as propulsion, heat-power 
engines, or preheating the workiny 
fluid. 

. Entropy loss: The MHD flow is 
nonisentropic because of ohmic heat- 
ing. It is found that 80 per cent, or 
better, equivalent turbine  efficien- 
cies are possible. 

. Magnet power: It is found that the 
fraction of power consumed by the 
magnet decreases as the MHD gen- 
erator size is increased. 

. Wall cooling: To reduce the ma- 
terials problem, some wall cooling 
may be possible with only a small 
loss of energy. 

5. End losses: It is believed that end 
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from factory floors...to tobacco conveyors... 


GAMBLE solves problems with WOOD! 


PROBLEM: Ordinary industrial wood block flooring 
was breaking up rapidly at heavy-traffic spots like 
loading docks, intersections, and aisles. 


SOLUTION: Wood engineers at Gamble Brothers 
developed a laminated end-grain hickory block 
which lasts up to 10 times longer, despite punish- 
ing loads that quickly break up ordinary flooring. 


PROBLEM: Tobacco conveyors required long orifice- 
forming slats whose dimensions would not change, 
even after use in a moisture-control operation in 
cigarette-making. 


SOLUTION: Gamble Brothers designed a laminated 
slat of maximum dimensional stability, bonded by 
water-proof, heat-proof, non-taste-imparting ad- 
hesives. Our facilities enabled us to build the slats 
under environmental conditions identical to those 
to be experienced at end use. 


Design problems like these are “‘all in a day’s 
work” to the wood engineers at Gamble Brothers 


— a unique organization designing and building a 
wider variety of wood products than any other 
U. S. woodworking company. Today they’re work- 
ing in three principal areas: (1) improvement of 
present wood products (2) development of new 
wood products (3) product development in com- 
binations of wood and other materials. 


Why not present your design. or component 
problem to Gamble Brothers? WOOD may be 
the answer! 


FREE booklet illustrates GAMBLE services 


This 28-page booklet de- 
scribes Gamble facilities and 
services in detail. Includes 
many photographs of unusual 
products designed, tested 
and perfected by Gamble 
Brothers. Write for your 
copy today! Gamble Brothers, 
Inc., 4619 Allmond Ave., 
Louisville, Ky. 


If the problem involves wood, Gamble can help! 


2) GAMBLE BROTHERS, INC. 


4619 Allmond Avenue, Louisville, Kentucky 
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losses can be controlled and reduced 
to a few per cent or less. 


Since none of the above problems 
appear insurmountable, it should 
be possible to design a practical 
MHD generator. 

SAE Paper No. 230F, “Design Con- 
siderations of a Magnetohydrodynamic 
Electrical Power Generator,” presented at 


the SAE-AFOSR Astronautic Symposium, 
Los Angeles, Oct., 1960, 12 pp. 


Plasma Dynamics 


George I. Cohn, Illinois Institute of 

Technology. 
This paper does three things: 1. It 
exemplifies various phenomena con- 
cerned with plasma dynamics, 2. It 
delineates the physical concepts and 
the ways in which their interrela- 
tionships are formulated to provide 
the basic equation from which the 
desired information can be extract- 
ed. 3. It outlines ways in which 
solutions can be obtained. The pres- 
entation ranges from the statistical 
mechanics of plasmas to the fully 
co-operative phenomena of mag- 
netohydrodynamics and delineates 
how the phenomenological descrip- 
tions can be evolved from the micro- 
scopic view. 

NEC Paper No. 1337, “Plasma Dy- 
namics,” presented at the 16th National 


Electronics Conference, Chicago, Oct. 
1960, Proceedings pages 334 to 355. 


Human and System Performance 
During Zero G 


Edward L. Brown, Maior, USAF, Air 
Force Ballistic Missile Div. (ARDC) 
Observations and conclusions from 
two thousand flights in which zero 
g had been obtained for periods up 
to 15 sec. Areas investigated dur- 
ing zero g include: 
1. Human performance on motors and 
mental tasks. 
a. Normal flying performance and 
procedures. 
. Performance on actual emergen- 
cies. 
. Human performance on_ experi- 
mental tasks, 
2. Locomotion of individual humans 
inside large space vehicles. 
. Locomotion of individual humans 
outside space vehicles. 
. Human perceptive orientation. 
5. Behavior of liquids. 


December 8, 1960 


Performance 
Proven..... 


Specify G.I. to be 
sure! Nearly half 
a century of ex- 
perience in solv- 
ing the motor 
problems of large 
and small motor 
users throughout 
the world is your 
guarantee of 
satisfaction. 


Model “A” Two-pole, shaded-pole 
motor available in various lamina- 
tion thicknesses. Proved Dependable 
millions of times over, it’s the power 
choice of the nation’s great-name man- 
ufacturers . . . Setting an amazing 
performance record in countless ap- 
plications from phonographs to kitchen 
fans to pumps. If dependability is your 
aim, Model “A” is your motor! 














LOCKED MAXIMUM FREE 
TORQUE TORQUE SPEED 
in./on. in./ox. RPM 


Standard 





A-3-CW 


A3cCw 0.7 11 3360 


Shaft 





A-4-CW 


A-4-CCW 3380 


Diameter 





A-S-CW 


A-5-COW 3430 


1817 





A-6-CW 


A-6-CCW 3430 








A-7-CW 


A-7-COW 3500 


y," 





A-8-CW 


A-8-CCW 3480 


Diameter 





A-9-CW 


A-9-CCW 3520 


Shaft 


2%" 





A-12-CW 


A-12-CCW 3.0 3500 


Available 


3” 





A-14-CW 


A-14-CCW 3.1 3490 


If 


3%" 





A-16-CW 
A-16-CCW 








4.0 3490 


























Required 


3%” 





Designs to Meet the Needs of a Wide Range of Applications 


Write today for catalog sheet and quantity-price quotations. 


THE GENERAL INDUSTRIES co. 


DEPT. GK 


° ELYRIA, OHIO 
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Design 

Uniform lift 

into equipment 
with 
DUFF-NORTON 
WORM GEAR 
JACKS 





Many designers find a ready answer 
to precise control of linear motion in 
machinery or equipment with built- 
in Duff-Norton Worm Gear Jacks. 


They are used singly, in tandem 
and in multiple jacking arrangements 
to position loads weighing from a few 
hundred pounds to as much as sev- 
eral hundred tons. 

When connected in tandem or 
groups of four, six or more, these 
jacks always raise or lower in exact 
unison regardless of load distribu- 
tion. They are also used for applica- 
tion of pressure, to push or pull and 
as linear actuators. 

Duff-Norton Worm Gear Jacks are 
self-locking and will hold heavy loads 
in position indefinitely without any 
creep. Since there is no fluid or air 
to leak, the action is always positive 
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and maintenance is no problem. 

These jacks are available in eight 
standard models with capacities 
ranging from 2 to 100 tons and with 
standard raises from 6 to 24 inches. 
Special raises can also be furnished. 

To learn more about how Duff- 
Norton Worm Gear Jacks may be 
used in your equipment, send for the 
bulletin which shows engineering 
drawings of jacks, Duff-Norton 
Mitre Gear Boxes and typical appli- 
cations. Ask for AD-66av. 


DUFF-NORTON COMPANY 


Four Gateway Center - Pittsburgh 22, Pa. 


DUFF-NORTON JACKS 


Ratchet « Screw 
Hydraulic e Worm Gear 


DUFF-NORTON 


COFFING HOISTS 


Ratchet Lever « Air 
Hand Chain e Electric 
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6. Fluid transfer problems. 

7. Heat transfer problems. 

SAE Paper No. 2301, “Human and 
System Performance During Zero 4g,” 


presented at the SAE-AFOSR Astronautic 
Symposium, Los Angeles, Oct., 1960, 5 pp. 


What We Know About Space 


E. N. Parker, Enrico Fermi Institute 

for Nuclear Studies, and  Depart- 

ment of Physics, University of Chi- 

cago. 
A bibliography and a brief review 
of the present status of interplane- 
tary information. For the present, 
most knowledge is based on indirect 
inference. 

SAE Paper No. 230Q, “Our Present 
Knowledge of Interplanetary Conditions,” 


presented at the SAE-AFSOR Astronautic 
Symposium, Los Angeles, Oct., 1960, 5 pp. 


meterials 


Tantalum Components 

In Microcircuitry 

D. A. McLean, Bell Telephone Labora- 

tories 
Status of tantalum microcircuitry. 
The large number of components re- 
quired by new and projected elec- 
tronics systems create three urgent 
problems. Most important is re- 
liability of components and _inter- 
connections. Second is the problem 
of size, and third that of cost. 

Tantalum microcircuitry is being 
developed in an attempt to meet 
these problems. The process starts 
with formation of a tantalum pat- 
tern on an inorganic substrate. This 
pattern contains sub-patterns which 
represent resistors, capacitors, and 
interconnecting lines. The capaci- 
tor areas are anodized and counter 
electrodes added by evaporation. 
Thus, in one continuous pattern, the 
capacitor anodes, the resistors, and 
major interconnections are made. 
Metals other than tantalum are con- 
tenders for this type of circuitry. 

The most successful substrates 
have been ones with smooth sur- 
faces. Hence most of the work has 
been done on glass. Deposition is 
by sputering and electronic bom- 
bardment evaporation. 

Tantalum microcircuitry should 
go far in solving the problems of re- 
liability, size, and cost through sim- 


MacuineE Desicn 





Let a J-M friction specialist help you solve 
complex “stop and go” problems 


J-M SMALL MOLDED PARTS, 
MANY FEATURING 
UNITIZED CONSTRUCTION, 
ARE CUSTOM - DESIGNED 

TO YOUR EXACT NEEDS 


One sure way to improve perform- 
ance in small brakes and clutches is 
to call on the free advice of a Johns- 
Manville Friction Specialist. He’s 
an expert in the design and con- 
struction of small parts that in- 
crease efficiency in “stop and go” 
actions. He is prepared to discuss 
your specific problems...and, where 
conditions permit, work J-M’s uni- 
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tized construction into your plans. 

At his command is a wide range 
of asbestos-based friction materi- 
als, especially developed for small 
molded parts. These organic compo- 
sitions meet virtually any require- 
ment. If, for example, you need drive 
clutches, torque limit clutches, or 
small brakes — J-M MINI-BLOKS® 
are made of ideaily suited materials. 
Precision-molded MINI-BLOKS of- 
fer high friction, light weight, high 


JOHNS-MANVILLE 3 
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temperature resistance, and a long 
service life that is free of trouble. 


The advice and help of a Johns- 
Manville Friction Specialist are 
yours for the asking. Just tell him 
the part you need and the character- 
istics you require. He’ll take it from 
there. Write to Johns-Manville, Box 
14, New York 16, N. Y. In Canada, 
Port Credit, Ontario. Offices 
throughout the world. Cable ad- 
dress: Johnmanvil. 


ott] 
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Counting flat sheets 
with limited spate Rey 


between mg 
* 


Veeder - Root Electro- magnetic Counters 
provide new and simplified methods for count- 
rolling all types of plant operations. 

These counters are actuated electrically by a 
variety of methods as shown above, making 4 : 
them completely flexible in application. These A complete line of Electro-magnetic Counters 
methods include non-contact probes and photo- Series 1591 — Quick reset, high speed counter. Speed: 3000 cpm. 
cells, miniature switches and built-in ‘‘make Extra long life. 4 or 6 figures. 
and break”’ or standard contact switches. In ad- Series 1205 — Reset magnetic counter for base mounting. Speed: 
dition, these electro-magnetic counters can be 1000 cpm. 6 figures. 
easily remoted — at any distance to office neato 1507 — Small Reset Counter for base or panel mounting. 

d 2 = peed 700 cpm. 3 or 4 figures. 

locations or for centralized production control. 

Send for complete information on Veeder-Root 
Electric Counters .. . Take advantage of the Ve e | e [- Ro ot 
many new opportunities for improved and sim- 
plified counter application, possible only with HARTFORD 2, CONNECTICUT 


this Veeder-Root line. ¥ ° 
Standard models available from your Veeder- The Veme thal Counts 
Root Industrial Distributor; or write direct for New York * Chicago » Los Angeles 


help on snecific problems. San Francisco * Seattle « St. Louis 
k pe p Greenville, S.C. * Altoona, Pa. *« Montreal 


Offices and Agents in other principal cities 
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plicity of processes and composition, 
structural homogeneity, and other 
important, features. Currently, trans- 
istors and diodes of conventional 
structure are plugged or soldered 
into place. In various organizations 
work is under way directed at pro- 
ducing active elements in packaging 
more suitable for microcircuitry use. 

NEC Paper No. 1315, “Tantalum Com- 
ponents and Microcircuitry,” presented at 
the 16th National Electronics Conference, 
Chicago, Oct. 1960, Proceedings pages 206 


to 210 


electrical 


Potential Capability of Light 

As an Information Carrier 

Klaus W. Otten, Communication Lab- 

oratory, Wright Air Development Div. 
Potential performance of communi- 
cation systems at carrier frequencies 
throughout the electromagnetic ra- 
diation spectrum. Power required 
per cycle of information bandwidth 
is inversely proportional to the car- 
rier frequency throughout the spec- 
trum. 

For all practical systems the pow- 
er requirements are considerably 
higher. The increase in required 
power can be determined by cer- 
tain specified factors which describe 
the deviation of the practical sys- 
tem from the ideal one. These fac- 
tors, which are complex functions 
of frequency and other variables, 
cannot be expressed in a simple 
meaningful analytical form valid 
for the entire spectrum. For se- 
lected frequency bands, however, 
valid approximations can be made. 

SAE Paper No. 230T, “Potential Capa- 
bility of Light as Information Carrier 
for Space Communication,” presented at 


the SAE-AFOSR Astronautic Symposium, 
Los Angeles, Oct., 1960, 14 pp. 


Density of Interconnections 
In Miniature Circuits 
R. G. Counihan, International Busi- 


ness Machines Corp., Federal Systems 
Div. 


Problems and approaches in fabricat- 
ing extremely dense interconnection 
networks. These include techniques 
for the multilayer vacuum deposi- 
tion of conducting paths between 
miniaturized elements. The advan- 
tages of these techniques are that 
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RIGIDITY 


A CASE IN POINT-—This seventy pound ductile iron crankshaft is 
made for compressors manufactured by The Brunner Division of Dunham- 
Bush, Inc. The increased loads and speeds called for by new compressor 
design specifications required rigidity and strength beyond the limits of 
the cast iron alloy shafts formerly used. Ductile iron was chosen because 
the rigidity, tensile strength, fatigue strength and wear characteristics com- 
fortably exceed operating requirements. A major bonus—the existing pat- 
tern equipment could be used for the ductile iron castings, thus saving the 
high cost of dies needed for steel forgings. 

Ductile iron has most of the engineering advantages of steel yet it can 
be designed with the same flexibility and cast with the same procedures 
as gray iron. The 120-90-02 grade used in this case has an elastic modulus 
of about 24 x 10® psi, 42,000 psi endurance limit, and 300 BHN. The 
120,000 psi tensile strength is double that of the previous crankshaft. 
Hamilton Foundry regularly casts all grades of ductile iron and high 
alloy Ductile Ni-Resist. 

When new and unusual design problems arise in the selection of metal 
and the casting of parts, you will find that the skill and integrity of your 
foundry is your best insurance that specifications—and delivery schedules 
—will be met. 


GRAY IRON + ALLOYED IRON + MEEHANITE® * DUCTILE (NODULAR) IRON © NI-RESIST * DUCTILE NI-RESIST + NI-HARD 


1551 LINCOLN AVENUE * HAMILTON, CHIO « TWinbrook 5-7491 
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This chart gives horsepower and speed ratings for all Twin Disc Single-Stage 
Converters. Note that the 1500 Series is furnished in standard and heavy duty 
capacities. The figure “6” preceding the series number refers to the type of circuit. 


“Stripped” or cartridge-type 

units for OEM in-line design 

Nine models—11”, 13’ and 15” sizes, 
Torque ratings from 235 to 650 lb.-ft. 
Three types: Converter only; converter with 
oil-actuated disconnect clutch; and con- 
verter with disconnect clutch and lock-up 


direct drive clutch. SINGLE-STAGE TORQUE CONVERTERS 


Basic power take-off units 


Three models—13” and 15” sizes. ‘| x 
Torque ratings from 350 to 650 lb.-ft. 
Suitable for side loads. 

Spacer units for connection LQ) 


to transmissions 


Three models—13” and 15” sizes. 
Torque ratings from 350 to 650 lb.-ft. 


Flanged output shaft. Virtually any single-stage torque converter requirement 
Avatable wih dummy Syahest for eute- \ : can be met with one of Twin Disc’s standard rotating- 
motive type clutches. y ‘ ji : 
housing units. The scope of the Twin Disc line can be 
Units equipped with front-end seen from the summarized listing at left. 
disconnect clutch 7 s “ m Es 
Each converter size—11”, 13” and 15”—has five in- 


Four models—13” and 15” sizes. 


Single or double plate clutch. terchangeable impellers which vary with respect to blade 


Torque ratings from 350 to 650 lb.-ft. ’ M 
Suitable for side loads. number and pitch so that each has a different torque 


<caacect ase pgp diemmpinagaaioaa” absorption capacity. This exclusive Twin Disc design 
feature provides a 2:1 horsepower spread for each con- 

Units equipped with disconnect verter series. It insures correct matching of converter to 

clutch plus 2:1 ratio reduction gear : Z rs 2 : 
engine and also permits a subsequent increase in engine 


Three models—13” and 15” sizes. 


Single or double plate 11” clutch. | , i j i i 
esc sas Sing leony im horsepower without dimensional changes in the torque 
Suitable for side loads. | converter. 


Senge teenie Saint. Twin Disc Single-Stage Converters are available as 
Sumpless PTO units for power-shift “industrial” (self-contained) units or as “stripped” 
ee il a ot (cartridge type) units for incorporation into OEM 

transmission designs. Complete details are contained in 


Live power take-off for auxiliary drives. 


Torque ratings from 350 to 650 lb.-ft. i | ~ H . 
Senmell adiaah ahah Kan ¥- Bulletin 510. For your copy, write TWIN Disc CLUTCH 
Optional: Rubber block input drive. CoMPANY, Hydraulic Division, Rockford, Illinois. 
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first-level interconnections between | 


circuits can be made with films as 


thin as one micron insulated by | 
nonconducting films on the same | 
order of thickness. Multiple levels | 


of conducting paths are possible, all 
of which, with their associated insu- 
lators, can be deposited in a single 
pump-down of a vacuum system. In 
addition, this technique is directly 


compatible with the vacuum deposi- | 
tion of components. Key problem 


areas noted are vacuum technology, 
mask precision and registration, in- 
tegrity of the insulating film, and 
topological considerations. Vacuum- 
deposited interconnections may satis- 
fy most requirements. 


NEC Paper No. 1314, “Maximum Den- 


sity Interconnections for Microminiaturized | § 


Circuitry,” presented at the 16th National 


Electronics Conference, Chicago, 1960, | ae < 


Oct., 1960, Proceedings pages 199 to 205. 


Thin Film Potential 
For Molecular Electronics 


Eugene H. Miller, Electronic Tech- 
nology Laboratory, Wright Air De- 


velopment Div. Wright-Patterson Air | § 


Force Base 


Problems involved in film circuitry | 


and considerations in the selection 
of materials and processes. 
Low-pressure deposition techniques 
have proven successful during the 
past 10 years in the development of 
new, improved, film-type electronic 
components and are now being in- 
vestigated as a promising approach 
in the development of complete thin- 
film circuits. Low-pressure deposi- 


tion techniques have exhibited good | FR 


potentiality. 


Circuitry formed by low-pressure | 
deposition consists of depositing vari- | 
ous electronic elements into thin | 
films by such methods as vacuum | 


evaporation or sputtering. Low-pres- 


sure deposition techniques for the | 


synthesization of new solid struc- 
tures to obtain preferred functional 
properties have been made attractive 


by the following capabilities: The | 
capability of obtaining accurate | 


control of film thickness down al- 
most to molecular dimensions, the 
capability of being able to deposit a 
wide variety of materials from con- 


ductors to insulators, the capability | 





American Motors Corporation 
Armstrong Cork Company 


“Bendix Products Division — 
The Bendix Corporation” 


E. W. Bliss Company 

Boeing Airplane Company 
Briggs & Stratton Corporation 
Buhr Machine Tool Company 
J. |. Case Company 
Caterpillar Tractor Company 
Celotex Corporation 

Chrysler Corporation 


RACINE 


a 


Steel Corporation 
Circinnati Milling and 
Grinding Machines, Inc. 
Patrick Cudahy, Incorporated 
Curtiss-Wright Corporation 


Danly Machine Specialties, Inc. 
Eastman Kodak Company 


Emerson Electric 
Manufacturing Company 


Firestone Tire & Rubber Company 
Flintkote Company 
Gleason Works 
B. F. Goodrich Company 
Goodyear Tire & Rubber Company 
The Heald Machine Company 
Geo. A. Hormel & Company 
International Harvester Company 
Jones and Lamson Machine Co. 
F. Jos. Lamb Co. 
Lockheed Aircraft Company 
Minneapolis-Honeywell 
Regulator Company 
Monsanto Chemical Company 
Pullman Incorporated 
Radio Corporation of America 
Radio Corporation of America 
(Whirlpool Corporation Division) 
Republic Aviation Corporation 
Republic Steel Corporation 


Revere Copper and 
Brass Incorporated 


Reynolds Metals Company 


R. J. Reynolds Tobacco Company 
(Archer Aluminum Division) 


Singer Manufacturing Company 

A. 0. Smith Corporation 

Snyder Corporation 

Stewart Warner Corporation 

The Timken Roller Bearing Company 
Trane Company 

Union Carbide Corporation 

United States Steel Corporation 
Wilson & Company, Incorporated 


Racine Hydraulics & Machinery, Inc. 


RACINE, wiscOnstin 
HYDRAULICS DIVISION 


of depositing materials free from at- | 
mosphric contamination, the capa- 
bility ot tailoring structures during 
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formation, and the capability of be- 
ing able to produce electrical bound- 
aries or junctions in a number of 
selected types of materials. More 
electronic functions per tnit volume 
can be realized by the utilization of 
low-pressure deposition for the in- 
tegration of electronic elements and 
for the development of new func- 
tional structures. 


NEC Paper No. 1345, “Thin Film Po- 
tential to Molecular Electronics,” pre- 
sented at the 16th National Electronics 
Conference, Chicago, Oct., 1960, Proceed- 
ings pages 444 to 447, 


Practical Considerations in 

Thin Circuit Microelectronics 

]. M. Blank, I. A. Lesk, J. J. Suran, 

General Electric Co., Syracuse, N. Y. 
Application of thin-circuit tech- 
niques to some logic functions, and 
their design, construction, and op- 
eration. The practical objectives of 
micro-systems electronics include 
size reduction, more efficient power 


utilization, increased reliability, and 
reduced cost, Also, any practical ap- 


HYDRAULIC VALVE SYSTEM OF 
WIRE-FORMING MACHINE BUILT 
BY RESEARCH DESIGNING 
SERVICE, INC., CENTERLINE, 


during set-up \ 
and at 3000 
springs 

per hour 


RELIABLE VALVES DIRECT THE 
POWER OF A HYDRAULIC HEART 


“Control of all our hydraulic oper- 

ations is vital, and this is possible 

with RACINE equipment,” says Bill 

Karolle, electrical engineer with Re- 

search Designing Service, Inc. “Our 
hydraulic machines are used to form wire 

for 80% of all automobile seat springs.” 

As oil requirements change constantly 
during set-up operations, 6 RACINE DIREC- 
TIONAL CONTROL VALVES guide the right oil 
volume at the right pressure to the right place 

at the right time. At high production speeds, 
these 4-way, solenoid-controlled valves maintain 
the pre-set wire forming pattern with absolutely 
uniform precision. Valve reliability is important 
since these machines may perform over five million 
cycles during their lifetime. 


Racine Hydraulics & Machinery, Inc. 


Re A CE eR. wae OO a ae 
HYDRAULICS DIVISION 
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proach should have sufficient versa- 
tility for a wide variety of applica- 
tions. 

The thin circuit (2D, modular, 
substrate) approach holds more 
promise in satisfying all these objec- 
tives than any other presently pro- 
posed scheme. It allows a high de- 
gree of freedom in circuit design, 
the use of pretested components with 
close parameter control, and the use 
of different techniques for producing 
a wide variety of conductors, resis- 
tors and capacitors in place on the 
substrate. 

The substrate is a thin wafer of 
any practical shape. The circuit 
components are laid down in an or- 
der determined by the processes 
used. High-value resistors and ca- 
pacitors, as well as inductors, may 
be made and attached to the circuit 
separately. 

Active components (transistors, 
diodes) are separately packaged in 
thin, miniature enclosures. When- 
ever possible, production devices are 
used to take maximum advantage 
of cost, tolerance, and reliability 
control obtainable only through 
large scale processes. Thus, the 
main difference between regular and 
microactive devices is the package. 
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Interconnections can be made reli- 
ably by careful control of soldering, 
thermocompression, ultrasonic bond- 
ing, or welding. 

NEC Paper No. 1344, “Practical Con- 
siderations in Thin Film Microelectronics,” 
presented at the 16th National Electronics 


Conference, Chicago, Oct., 1960, Proceed- 
ings pages 438 to 443. 


fechniques 


Standard Languages 

For Data Processing 

A. Craig Reynolds Jr., Stromberg Div. 

of General Time Corp. 

The need for early standardization 
in the new technology of data proc- 
essing. It seldom occurs that an art 
so new requires standardization so 
soon. The requirements have arisen 
primarily due to user pressure for 
compatibility of equipment. 

The big problems are to establish 
standards for reliable communica- 
tion between users and manufac- 
turers, from humans to machines, 
from machines to humans, and from 
machines to machines. 

Throughout the problem, dollars 
are involved in several ways: First, 
the computer-communications en- 
semble is dealing with allocation 
and payment of costs for the pro- 
curement and use of men, material, 
and time. If these are to be mecha- 
nized, the highest order of reliability 
must be achieved. Second, the ter- 
minal equipments provided by the 
data processing industry must be 
economic for the user. Third, eco- 
nomic utilization of communications 
systems dictates a rapid rate of re- 
liable data transmission. 

ASA paper, “Communications and 
Languages in the Data Processing Field,” 
presented at the Eleventh National Con- 


ference on Standards, New York, Oct., 
1960, 9 pp. 


Standards as Guides 

In Design and Development 

G. J. Marks, staff specialist, Office of 

the Director of Defense Research and 

Engineering, Washington 
Questions which can help to keep 
dynamic standards dynamic. When 
standards are dynamic, they reflect 
the current state of the art. They 
also provide a reliable and sensitive 
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SELF-CONTAINED J.!1.C. POWER 
UNITS SERVING UNIVERSAL SPIDER 
TRANSFER MACHINE BUILT BY 
DRILLUNIT, INC., DETROIT 


Six 
hydraulic 
hearts 


FURNISH MUSCLE FOR 
5 TRANSFER OPERATIONS... 
WITHOUT A PALLET 


“This is the first time that a spi- 

der for a universal joint has been 

machined in direct transfer of the 

art itself rather than by pallet trans- 

fer,” says William Defibaugh, Vice 

President and Chief Engineer of Drill- 
unit, Inc. The new unit is only half the 

size of any previous spider transfer ma- 
chine. Clamping and unclamping the spi- 
der are governed by 5 racine Model 4FA 
Pumps, each one a self-contained power unit 
with its own reservoir. A sixth 4FA unit con- 
trols movements which turn, probe and transfer 
the part from station to station. To complete the 
hydraulic package, 24 racinE Model Q Pumps 
serve the standard self-contained drill units. R. S. 
Naeyaert, President, adds, “racine flexibility in 
delivering pressurized oil in variable volume at 
varying pressures make it the ideal choice.” 


Racine Hydraulics & Machinery, Inc. 


Ca Cae. Wot $C: O St N 
HYDRAULICS DIVISION 
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indicator of the need for deeper 
research. The questions are: 


What part does the designer play in 
deciding what additional engineering 
standards are most urgently needed? 

If the design and development people 
are your customers, shouldn’t they play 
a large part in determining what engi- 
neering guidance will best serve their 
purpose? 

Are engineering standards of such 
quality that they afford the designer 
an opportunity to make an intelligent 
selection with a high degree of con- 
fidence? 

Are standards timely—is the guidance 
available when the designer needs it or 
must he continually look elsewhere? 

Do standards require an inordinate 
length of time to develop? If so, is it 
because co-ordinating procedures are 
time consuming, or is it because scope 
of coverage is too broad? 

Are standards development interests 
more concerned with format than they 
are with the quality of technical con- 
tent? 


For complete information, write for | Does the make up of standard lend 

‘N Bulletin S-4 today. itself to ready revision of certain parts 

ra or must the whole standard be revised 
to bring a table up to date? 


@ 


Guidance in Design and Development,” 
R : presented at the Eleventh National Con- 
es | Installation of hose assemblies ference on Standards, New York, Oct., 


. = in a confined space has long 1960, 6 pp. 
Seat been an industry problem. To 
b solve this problem, Stratoflex 

| has developed a flared tube 


series of elbow hose fittings and 


| assemblies. | William S. Hutchinson, assistant chief, 
Mechanical & Engineering Programs 
Use of these Stratoflex assem- Branch, Standardization Div., Armed 


blies eliminates the need for Forces Supply Support Center 
combinations of fittings and el- 
bow adapters. 


/ ASA paper, “Standards as Engineering 


Srantowneny zi: <:: 


ee rae. 


Engineering Documentation 


Sranvwen 225 


The documentation program in the 

Department of Defense. Basic ob- 

e Form tubing used for fabrica- jective of the program, administered 
tion of fittings to allow uni- by the Standardization Div. of the 
form flow. Armed Forces Supply Support Cen- 

e Fittings available for medium ter, is to provide adequate engi- 
and high pressure applications neering data for the support of 
and for transmission of all weapons and materiel required for 
fluids. defense. This involves: 

e All fittings are quality steel, Defining major problems. 
quality controlled in manufac- 


Establishing detailed objectives. 
ture. 


Developing and approving plans, both 
immediate and long range, with proj- 
ect schedules. 





SALES OFFICES: ‘ 
Atlanta, Chicago Authorizing and implementing _pro- 


> & Cleveland, Dayton S 
TRMWOR J ‘ Detroit, Fort Wayne — 
Pr oe Fort Worth, Hawthorne . H isi : i 
. ‘ Birstregar Renaming: Managing, appraising and controlling 


Milwaukee, New York programs, 
P.O. Box 10398 « Fort Worth, Texas ‘ Orlando, Philadelphia 
Pittsburgh, San Diego | 
Branch Plants: Hawthorne, Cal., Fort Wayne, Toronto San Francisco, Seattle | The problems are: 


In Canada: Stratoflex of Canada, Inc. Toronto, Tulsa 











| Determining the minimum military re- 





Circle 517 on Page 19 MacuineE DesicN 





A NEW LINE OF 


Announcin 2 Fractional Horsepower 


ARMATURE 
alels) am 
pray ey 
wit Mot EV 
WEGARARS te =] 
Lit) 
ARMATURE 
RETURN 
SPRING 


ARMATURE 


If you’re now using mechanical brakes 
or clutches, Haydon makes the oper- 
ating advantages of electrical types 
available, at a practical price. If you’re 
already using electrical clutches or 
brakes, Haydon offers you improved 
performance plus substantial savings. 
Write today for data sheets. 


TIMING MOTORS 
TIME AND TORQUE CONTROLS 


ELECTRIC BRAKES 
and CLUTCHES 


offering you — 


HIGHER TORQUE PER UNIT SIZE THAN OTHER 
COMPARABLE MODELS 
HIGH QUALITY AND PERFORMANCE AT LOW COST 


These important advantages in both price and performance 
are the results of Haydon’s manufacturing know-how — 
plus development and use of improved magnetic materials. 


Precision Haydon fractional horsepower electric brakes, 
clutches and clutch couplings are produced in two sizes: .875” 
diameter with 2 Ib-in torque, and 1.725” diameter with 10 Ib-in 
torque. Brakes and clutches are supplied at 28 volts or 90 volts 
standard. Control units are available. Additional sizes are under 
development and will soon be available. 


wy. 
vN 


DIVISION OF GENERAL 
TIME CORPORATION 


3136 EAST ELM STREET 
TORRINGTON, CONNECTICUT 
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You'll find them better for pressure if they're 


SHENANGO CENTRIFUGAL CASTINGS 


HATEVER the inside or outside prégsures, Shenango 
centrifugal castings are better able to withstand them 
without failure. 

Parts cast by the Shenango centrifugal process are much 
tougher because their finer, pressure-dense grain avoids stress 
concentrations while providing greater strength, better elon- 
gation and freedom from such costly defects as sand inclu- 
sions, blowholes and such. 

Whether you need rings, rolls, sleeves, liners, bushings, 
bearings, mandrels or amy annular or symmetrical part... 
ferrous or non-ferrous . . . in whatever shape, size or dimension 
to meet your requirements . . . Shenango can do the job, And 
do the job better! 

For informative bulletins on the answers to your tough 
problems, it will pay you to write now to: Centrifugally Cast 
Products Division, The Shenango Furnace Company, Dover, O. 


COPPER, TIN, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES 


MONEL METAL «+ NI-RESIST + MEEHANITE’ METAL + ALLOY IRONS 
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quirements for engineering documen- 
tation. 

Improving adequacy, quantity, quality, 
and procedures for acquiring, storing 
and utilizing engineering data. 

Adequately documenting military re- 
quirements, for the development and 
acquisition of engineering data. 

Standardizing engineering data and as- 
sociated procedures into the most use- 
ful documentation forms. 

Developing capabilities for rapid search, 
retrieval, processing, and distribution 
of engineering data to promote wide 
utilization. 

Establishing integrated DoD systems for 
managing engineering data assets that 
will provide for universal interchange 
of engineering information to pro- 
mote multiple applications. 

ASA paper, “Engineering Documenta- 

tion,” presented at the Eleventh National 


Conference on Standards, New York, Oct., 
1960, 21 pp. 


Standards Programs 

Aided by Computers 

Dwight F. Hollingsworth, principal 

standards engineer, E. I. du Pont de 

Nemours & Co. 
Data processing equipment as val- 
uable tools in standards programs. 
Computers now do calculations, in 
support of standards work, which 
could not be justified, formerly, due 
to time and cost involved. In one 
example at du Pont, a computer 
calculated data for concentric plates 
used in measurement of fluid flow. 
An important condition in connec- 
tion with computers is the lack of 
standardization in the publication 
of computer programs. 

ASA paper, “Creating Standards Pro- 
grams in New Areas,” presented at the 


Eleventh National Conference on Stand- 
ards,” New York, Oct., 1960, 5 pp. 





TO OBTAIN COPIES of papers or arti- 
cles abstracted here, write directly to: 


ASA—-American Standards Association, 10 
East 40th St., New York 16, N. Y., papers 
50 cents each, 11th National Conference 
Proceedings, $4.50. 


NCIH—National Conference on Industrial 
Hydraulics, sponsored by Illinois Institute 
of Technology, 3300 South Federal St., 
Chicago 16, IIL, Vol. XIV, Conference 
Proceedings, 6 dollars each. 


NEC—National Electronics Conference 
Inc., 228 North LaSalle St., Chicago, IIL, 
Vol. 16, 1960 Proceedings, 6 dollars each. 


SAE—Society of Automotive Engineers, 
485 Lexington Ave., New York 17, N. Y., 
papers 50 cents to members, 75 cents to 
nonmembers. 








FLEXIBILITY ~ Two Types of Provides time delay or interval timing, opening or closing 
stuff tsp. ne Caner oe rear ONe or more switches after an adjustable period of time — 
- MOUNTED) and, in addition, offers you these advantages. 

EXCEPTIONAL VERSATILITY . . . results from modular construc- 
tion concept. One basic unit plus easily assembled standard 
parts provides 12 different variations to meet a very wide 
range of physical and electrical requirements. Reduces cost, 
speeds deliveries. 

LOWER COST . . . than other units of comparable capacity and 
quality, because of savings made possible by advanced de- 
sign and modular construction. 

SLEEVE (IF SIMPLE CONSTRUCTION . . . with fewer moving parts. This 


REQUIRED) 
means greater dependability and contributes to lower pur- 
chase price without sacrificing quality and performance. 


(IF REQUIRED) 











BASIC UNIT 


E IE cs E ; por 
OF DIAL FACES — q (COMMON COMPACT .. . %4” shorter than the next smallest competitive 
(FRONT OR REAR TO ALL 5 ne ; 
VERSIONS) unit and 1” smaller than most competitive units. 


MOUNTED) 








Supplied for rear or panel mounting, HIGHER RATED LOAD SWITCHES . . . with your choice of one 
the ACROTIMER line is designed for 15-amp or two 10-amp switches. 
operation at 120 to 240 vac, 50 or 60 SPRING-TYPE CLUTCH . . . means negligible wear; longer life; 


cycles. Adjustable time ranges from 6 a 
seconds to 4 hours are available. For end fester, more positive engag . 


complete information on these timers, 
write today for your free copy of the 
new Haydon ACROTIMER Catalog. 


DIVISION OF GENERAL 
HAYDON TIME CORPORATION 


TIMING MOTORS 3136 EAST ELM STREET 
TIME AND TORQUE CONTROLS TORRINGTON, CONNECTICUT 
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HITCHINER 
way...” 
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INVESTMENT CASTING 


These spray nozzles for highway strip- 
ing paint sprayers were formerly ma- 
chined out of cold rolled bar stock. 
When ordinary paint was used, these 
nozzles functioned satisfactorily. How- 
ever, when ground glass was added 
to the paint for reflecting purposes ex- 
cessive wear caused frequent replace- 
ment. 
By “the HITCHINER way .. .”, we were 
able to engineer the manufacture of 
this part by investment casting in a 
nen-machinable type alloy exhibiting a 
very high degree of resistance to both 
wear and corrosion. 
This change of alloy, which eliminated 
the need for frequent nozzle replace- 
ment, was made possible through in- 
vestment casting because the required 
close dimensional tolerances and detail 
could be cast to size. 
Through the wide freedom of choice in 
alloy, as well as through flexibility in 
design and the elimination of expensive 
machining operations, investment cast- 
ing may possibly solve your metal 
parts manufacturing problems. Send us 
your sample or blueprint and find out 
with a Hitchiner “engineered quotation” 
— no obligation. 
NO LIMITATIONS. From miniature ball 
bearing races to 20” Steam Turbine 
impellers, “the Hitchiner way .. .” 
with investment castings can help you. 
| Send for our latest 
revised brochure 
and find out for 


yourself. It’s 
free, 


HITCHINER 


MILFORD 19, NEW HAMPSHIRE 
Coast to Coast Engineering Representatives 
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Speed Reducer 


New catalog describes step-function 
speed Reductor in detail, and includes 
seven individual case studies of new de- 
signs based on this principle. Reductor 
provides ten separate ratios from 1:1 to 
1000:1 in single unit, desired ratio easily 
selected by turning a dial. About 10 
pages. Insco Co. Div., Barry Wright 
Corp., Main Street, Groton, Mass. 

Circle 701 on Page 19 


Clamps and Couplings 


Pocket-sized Catalog 99 contains in- 
formation on a complete line of instru- 
ment clamps and precision couplings for 
all mechanical and electrical applications. 
Dimensional drawings and tables present 
all engineering specifications. 48 pages. 
Siamco Corp. Div., Tech-Ohm _ Elec- 
tronics, 36-11 33rd St., Long Island City 6, 
ae F 
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Pressure Switches 
New catalog contains descriptive sheets 
on Dual-Snap pressure switches. Gen- 
eral information is given first on the 
switches and their special features. Vari- 
ous models are then described on separate 
sheets, including photographs, dimensional 
drawings, and list of specifications and 
features. Approximately 12 pages. Custom 
Component Switches Inc., 3137 Kenwood 
St., Burbank, Calif. 
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Precision Gears 


Pocket-sized Catalog 22 contains com- 
plete specifications, detailed drawings, 
and prices on high-performance Spiroid 
worms and _ gears. Design advantages 
of the units are pointed out. Tables 
provide complete size information. 24 
pages. PIC Design Corp., 477 Atlantic 
Ave., East Rockaway, L. IL, N. Y. 
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Glass-Steel Material 


New full-color Bulletin 985 details steps 
in manufacture, physical and chemical 
properties, and end use of Glasteel. Two 
pages are devoted to general physical 
characteristics, especially to the nature 
of the physical and chemical bond ex- 
isting at glass-steel interface. Information 
on types of Glasteel available for vary- 
ing service conditions is presented in 
table form. Technical data section in- 
cludes discussion of operating tempera- 
tures, thermal shock, heat transfer, test- 


ing facilities, and resistance to acids and 
alkalies. 20 pages. Pfaudler Co., Div., 
Pfaudler Permutit Inc., 1124 West Ave., 
Rochester, N. Y. 
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Wire-Wound Potentiometers 


Two-color Catalog 101 outlines per- 
cision wire-wound potentiometers and 
turns-counting dials. It contains com- 
plete technical specifications and dimen- 
sioned mounting diagrams for all models 
of the units. Photographs, engineering 
drawings, and tables furnish specifications. 
6 pages. Spectrol Electronics Corp., 1704 
S. Del Mar Ave., San Gabriel, Calif. 
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Miniature Lamps 


Pocket-sized Bulletin 1106-R gives com- 
plete specifications of many specially en- 
gineered lamps. It contains dimensional 
drawings, data on range of voltages, cur- 
rent capacities, and light output on lamps 
engineered and produced for use in in- 
strumentation, computers, electronic equip- 
ment, surgical instruments, and other 
highly specialized functions. 8 pages. Chi- 
cago Miniature Lamp Works, Dept. MD-1, 
1500 N. Ogden Ave., Chicago 10, Ill. 
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Gear Pumps 


Descriptive Bulletin 10-150.1 covers 
pressure-balanced gear pumps available in 
72, 92, and 112-gpm capacity at 112 rpm, 
0 psi. Cutaway drawing is used to point 
out important features. Tables and graph 
provide data on specifications, perform- 
ance, and selection. Modifications avail- 
able are also listed. 4 pages. Hydreco 
Div., New York Air Brake Co., 9000 E, 
Michigan, Kalamazoo, Mich. 
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Electronic, Electrical Products 


Condensed electronic-electrical product 
reference guide points up the most fre- 
quently ordered products. It fits easily into 
a desk file or three-ring binder. Booklet 
covers ratings and other essential tech- 
nical data on variable transformers, auto- 
matic voltage regulators, electrical con- 
nectors, binding posts, dual electrical con- 
nectors, synchronous motors, packaged 
transformer primaries, decade line cor- 
rectors, loading reactors, and power sup- 
plies. Tables, drawings, and photographs 
are included. Superior Electric Co., Dept. 
PG, 83 Laurel St., Bristol, Conn. 
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Microwave Tube File 
Speci-File is a painted 4 x 6-in. metal 
file box which has one card devoted to 
each tube in the company’s line. Infor- 
mation on the card comprises a com- 
plete electronic and physical biography 
of the tube. File is comprehensively in- 
dexed to aid in rapid location of tubes 
and transfer of data to engineering work 
sheets. Cards are sorted and indexed ac- 
cording to frequency band, and are color- 
coded to show function of each tube. 
Sperry Electronic Tube Div., Sperry Rand 
Corp., Gainesville, Fla. 
Circle 710 on Page 19 


Industrial Hose 
Bulletin 627 serves as a guide for 
proper hose selection, listing 112 sepa- 
rate liquids and gases to be carried. Suit- 
ability of various tubestocks for use in 
carrying these agents is charted in ex- 
cellent, good, conditional, and unsatis- 
factory categories. Separate chart provides 
fundamental information about pressure, 
temperature, and size limits of individ- 
ual hose types. 12 pages. Aeroquip Corp., 
Jackson, Mich. 
Circle 711 on Page 19 


Lock Nuts 
Catalog 592-A describes and _ illustrates 
complete line of spring-tempered steel 
lock nuts, including regular hex, integral 
washer, acorn, wing, and adjusting nut 
types. It gives details of design and lock- 
ing principle, advantages, typical appli- 
cations, specifications, load ratings, ma- 
terials and finishes. Booklet incorporates 
many photographs, drawings, and tables. 
24 pages. Palnut Co., 75-L Glen Rd., 
Mountainside, N. J. 
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Pump Controls 
Integrated control systems for aircraft 
and missile variable-displacement hydrau- 
lic pumps are described in Bulletin 
A-5259. Five special control systems are 
covered: Electrically depressurized, con- 
stant horsepower, load sensitive, dual 
range, and servo. Curves illustrating typi- 
cal regulation characteristics of each type 
are presented. Specifications on both 
fixed-angle and yoke-type variable-dis- 
placement pumps are included. 4 pages. 
Vickers Inc., Div., Sperry Rand Corp., 

Detroit 32, Mich. 
Circle 713 on Page 19 


Cast-Tooth Sprockets 
Stock sizes of cast-tooth sprockets are 
conveniently listed in Book 2867. Cast- 
tooth sprocket teeth are ground to fit the 
chain, and selection data are based on 
this relationship. These are 132 differ- 
ent chain numbers listed and cross-ref- 
erenced to 48 sprocket lists. Complete 
range of types and sizes, considering many 
modifications, permits selection from over 
30,000 stock sprockets. 12 pages. Link- 
Belt Co., Dept. PR, Prudential Plaza, 
Chicago 1, Ill. 
Circle 714 on Page 19 
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A New 
Shaft 
Seal For 
Extremely 
Corrosive 


Service Tver ad 


Made of DuPont Teflon 














A new shaft seal to handle the most corrosive service conditions 
has been recently added to the John Crane line. Here’s a seal 
that will stand up under all conditions of acids and salts, 
oxidizing agents and organic compounds. 


It is so designed that all parts that normally contact the fluid 
are made of chemically-inert DuPont Teflon. Also, for this same 
reason it can be operated over wide temperature range up to 
250° F. 


Mechanically, its bellows type construction readily adapts it 
for use in all non-abrasive slurry applications. It also compen- 
sates for extreme shaft run out. 


Available in single face construction for internal or external 
mounting, double face for internal mounting. 


Full range of shaft sizes from %" to 3”. 


Get Complete Details 


Request Bulletin S-233 
Crane Packing Company 
6425 Oakton Street 
Morton Grove, Il. 
(Chicago Suburb) 

In Canada: 


Crane Packing 


Tem 
ely Conrosiyg Servic 
e 


Hamilton, Ont. “Ee By 
me HOm sein 


SRV Sx 


TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


Company, Ltd. 
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Secrets of Successful Seai Design 


Cryogenics - No. 2 of a Series 


The sealing of very cold liquids with 
mechanical seals has opened a new 
dimension in cryogenics — and, with it, 
new problems. For instance, many 
mechanical seals which are satisfactory 
for liquid oxygen service at —280°F 
may lose one-half or more of their 
service life when used with liquid 
nitrogen at -320°F. 


























Sealoi L10OX Seal — thin film, Kel-F* 
packing .005” thick, replaces the cus 
tomary O-ring or V-cup packing, thus 
reducing axial drag caused by elas 
tomer shrinkage 


Liquid oxygen, or LOX, is probably 
the simplest of the cryogenics to handle 
since it appears to supply some small 
amount of lubrication, perhaps in the 
form of an oxide on the faces of the 
mating ring and seal ring. However, 
lubrication values of liquid nitrogen 
and hydrogen are practically nil, and 
we must select face materials which 
are designed for “dry” operating 
conditions. 

*TM Minnesota Mining & Mfg. Co. 


HOT OR COLD 

It is curious how our technology for 
solving high temperature, dry-running 
seals now unexpectedly finds a place 
at the other end of the temperature 
spectrum. In both situations, lack of 
lubrication is at the heart of the prob- 
lem. Incidentally, our specially treated 
dry-running seals have met life require- 
ments of 3,000 hours on a shaft turning 
at 7,000 RPM, ambient temperatures 
to 250°F and intermittent pressures to 
650 psi when water was pumped for 
two minutes once every four hours. 


220 


Equipped with standard Sealol LOX 
Seal, this 500 GPM centrifugal pump 
is part of skid-mounted LOX ground 
support equipment manufactured by 
the Cambridge Division of Standard 
Steel Corporation. Discharge pressure 
is 100 psig max., 2380 RPM operating 
speed 


SEAL LOCATION 

Pump design and general operating 
conditions will have a lot to do with 
seal performance when handling cryo- 
genics. Provide, if you can, for the seal 
to operate directly in the liquid being 
sealed. This will give you the benefit 
of whatever lubrication value the fluid 
has, plus better heat transfer condi- 
tions, and is usually preferable to seal- 
ing the gases themselves. When the 
seal is operating in the vapor stage, 
the temperatures ambient to the seal 
ore usually slightly higher than if the 
seal were immersed in the fluid. 


APPLICATION REQUIREMENTS 
Our missile customers usually think of 
seal life in terms of minutes and 
seconds, or at the most, in hours. On 
the other hand, our industrial cus- 
tomers want LOX transfer pump seals 
to stand up for years. In the latter 
case, speeds and pressures are con- 
siderably lower, and under favorable 
conditions, a life of 1,000 hours is 
certain. 


At high rubbing speeds, say 10,000 
fpm and more, “burn” marks are fre- 
quently observed on the rubbing sur- 
faces of the seal and mating rings in 
spite of the fact that the temperature 
of the cryogenic being sealed is hun- 
dreds of degrees below zero. 


High spring loads will frequently be 
the villain behind this curious phenom- 
enon. Seal designers have been lean- 
ing towards higher spring loads in 
order to overcome the drag caused 
by stiffening of the elastomers at low 
temperatures. If you notice burn marks 
on your mating ririgs, check for exces- 
sive spring loading in relation to face 
rubbing speeds. 


BELLOWS SEALS 


Sealol balanced-pressure bellows seals, 
on the other hand, provide a positive 
answer to this problem because metal 
bellows offer no temperature induced 
resistance to axial movements as do 
elastomers. As a result, spring loads 
can be reduced to any level consistant 
with optimum face loading. 


615 
610 


INCHES 


595 
590 
585 


FREE HEIGHT 


BELLOWS #1 BELLOWS 42 BELLOWS 43 
Before test 
At —220°F after being clamped te 565” 


At room temp. after being clamped te 565” and immersed 
im hquid artrogen for 5 mun 


Cold-soak tests have indicated that 
bellows spring characteristics (Stain- 
less #300 Series Steel) remain un- 
changed for all practical purposes, 
before, during and after immersion in 
cryogenic liquids. 


We have learned the hard way that 
there are no pat answers to problems 
involving cryogenics, because each 
requires special consideration. We'd be 
glad to exchange information and, if 
you wish, submit a proposal for your 
specific problem. 


S EA LO L 


INC. 
3412 Post Road, Providence 5, R. I. 


Providence — Stuart 1-4700 
New York —- Yukon 6-0288 

Phil. — Lowell 6-3770 

Chicago — Independence 3-6707 
Denver — Florida 5-7260 


In Europe: Sealol-Europe s.a.r.I. 


Cleveland — Washington 1-7234 
Houston — Greenwood 2-2318 
Los Angeles — Chapman 5-3746 


” per San Francisco — Fireside 1-8130 


79 Boulevard Gallieni, Issy-Les Moulineaux, Seine, France 
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Adhesives Selection 
Bulletin A-100 is a selector chart which 
shows the outstanding properties of cer- 
tain adhesives and hardeners. It gives 
tensile shear strengths at different tem- 
peratures and in several fuels. Operating 
temperature range, izod impact, and nu- 
merous other criteria are indicated. Guide 
fits into three-ring binders or makes an 
easy-reference wall chart. Adhesives Dept., 

Hysol Corp., Olean, N. Y. 
Circle 715 on Page 19 


Induction Motors 


Bulletin 600C covers squirrel-cage in- 
duction motors in basic dripproof designs. 
It outlines squirrel-cage motor applica- 
tions, performance characteristics of the 
motors, mechanical design variations, con- 
struction details, insulation details, rat- 
ings, and dimensions. Many tables, cut- 
away views, and curves are provided. 12 
pages. Century Electric Co., 18th & Pine 
Streets, St. Louis 3, Mo. 
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Cold-Headed Fasteners 


Illustrations by product groups of parts 
and fasteners, plus cold-heading design 
information are contained in Bulletin 
S-100. Shown under headings of rivets, 
nails, threaded parts, and double-headed 
parts are cold-headed specialty items. All 
metals are available, with any plating, 
coating, or finish. 4 pages. John Hassall 
Inc., Box SF, Westbury, L. L, N. Y. 
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Hose Fittings 
New 21 x 32-in. two-color wall chart 
provides ready-reference data for all re- 
usable hydraulic hose, couplings, and fit- 
tings. Illustrations of all items are given, 
showing dimensional and other data. 
Chart enables fluid-power users easily to 
find the catalog numbers of the reusable 
products shown. Anchor Coupling Co. 
Inc., 342 N. Fourth St., Libertyville, Ill. 
Circle 718 on Page 19 


Universal Connectors 
Technical Bulletin C10 provides data 
on connectors for fast, solderless installa- 
tion. Unit is pictured, and features are 
discussed. Various connector bodies are 
shown in drawings, and dimensional 
drawings are also presented. Contacts for 
the connectors are shown, with tables 
giving engineering data. 4 pages. Indus- 
trial Systems Div., Hughes Aircraft Co., 
P. O. Box 90904, Airport Station, Los 
Angeles 45, Calif. 
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Fluid Motors 


Bulletin PP5 provides specifications, 
photographs, and dimensional drawings 
for British-built five and seven-cylinder 
Staffa hydraulic motors. Motors offer very 
high torque and low variable speeds, 
eliminating gearboxes. Performance curves 
are also included. 4 pages. Double A 
Products Co., Manchester, Mich. 
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OUR PARTS REDUCED 10 ONE 


—A BRIDGEPORT CORED FORGING STORY 


The one-stroke Bridgeport cored forging on the right replaced the four-part 


casting assembly on the left. 


The purpose of these valves is to 
control liquid under pressure. The 
four-part assembly shown on the left 
did not operate to fullest efficiency. 
Leakage frequently was present be- 
cause of the porosity in the part’s 
cast element. 

The Engineering Staff at Bridge- 
port’s Cored Forging Division de- 
signed the economical one-piece 
cored forging pictured on the right 
to abolish — once and for all — the 
leakage problem as well as many of 
the production steps. 

The control valve is now all one 
unit. Assembly time has been elimi- 
nated and inspection time and part 
porosity are things of the past. Good, 
positive chucking for threading 
operations has reduced machining 


time to the necessary minimum. This 
simple, yet significant achievement, 
is an example of what Bridgeport’s 
forging processes, both die and 
cored, can do for your component or 
part. Learn more about Bridgeport’s 
forging facilities. 


Write to Dept. 8912 for your copy 
of our detailed 16-page brochure, 
“Bridgeport Forgings.” 


CORED FORGING DIVISION 


BRIDGEPORT BRASS COMPANY 
1000 Connecticut Ave., So. Norwalk, Conn. 
Specialists in Metals from Aluminum to Lirconium 
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THE NEW HILLIARD-TWIFLEX 


Centrifugal Coupling 


1 3 
AUTOMATIC ADJUSTABLE 


smooth starting fo exactly suit the 


with protection erating conditions. 
against overload aa 9 4 


shock. ' 


FLEXIBLE SIMPLE 
in all directions CONSTRUCTION 


without any loose 4 ‘ and easy assembly 
joints. “a : even in blind in- 
stallations. 


HILLIARD-TWIFLEX Centrifugal Couplings provide auto- 
matic shockless power transmission and trouble-free oper- 
ation even under relatively great misalignment without 
any lubrication whatsoever. 

They are being used very successfully in the drive of com- 
pressors—agricultural sprayers— mixers — conveyors —gen- 
erators—fans and blowers—pumps—hammer mills — 
crushers — winches and hoists — refrigeration equipment — 
textile machinery — and wherever smooth, efficient opera- 
tion is needed. 


Tests in a variety of installations for over five years 
prove the Twiflex is the practical solution to many drive 
problems. 


WRITE TODAY FOR BULLETIN CE-3 WITH COMPLETE INFORMATION. 
%& CONSIDER AUTOMATION-INVESTIGATE THESE PRODUCTS 
@ OTHER HILLIARD CLUTCHES e 


OVER - RUNNING SLIP CLUTCHES for 
CLUTCHES for auto- overload protection, 


SINGLE REVOLUTION 
CLUTCHES for auto- 


IN CANADA: 


matic accurate control 
—electrical or mechani- 
cal—or intermittent 
motion, indexing, cy- 
cling and cut-off. 
Ask for Bulletin 239. 


. 


matic: instantaneous en- 
gagement and release 
on two speed drives, 
dual drives and ratchet 
or backstop action. 
Ask for Bulletin 231. 


103 W. FOURTH ST., ELMIRA, N. Y. 


UPTON e BRADEEN e JAMES, 


or constant torque and 
to provide constant ten- 
sion and permit speed 
variation on rewind 
stands. 


Ask for Bulletin 300. 


LTD. 


Please direct inquiries to advertiser, mentioning MACHINE DESIGN 
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DC Power Supplies 


Bulletin GED-4184 discusses new line 
of precision-regulated, transistorized, dc 
power supplies for a variety of applica- 
tions in the utility, industrial, military, 
and electronics areas. It explains features 
of the line of 30 standard units. Publi- 
cation contains photographs and charts 
showing guaranteed specifications of each 
of the model. 8 pages. General Electric 
Co., Schenectady 5, N. Y. 
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Clutches and Brakes 


.New brochure provides information on 
Electromic dry-particle clutches and brakes. 
Data on performance characteristics, me- 
chanical specifications, and environmental 
specifications are included. Curves, graphs, 
and dimensional drawings illustrate these 
data. 4 pages. Technology Instrument 
Corp., 531 Main St.; Acton, Mass. 
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Cap Screws 
Self-locking Kapscrews—hex-head, 12- 
point, and internal-wrenching types—are 
described in new bulletin. Large drawing 
shows how the screw works, and special 
features are pointed out. List of applica- 
tions is included. 4 pages. Klincher Kap- 
screw Inc., 2153 Hillside Ave., Indian- 

apolis 18, Ind. 
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Torque Actuator 
Bulletin 266013 illustrates and describes 
new midget Rotac torque actuator. Unit 
uses hydraulic or pneumatic pressure to 
produce rotary reciprocating movements. 
Midget models are used for light applica- 
tions in instruments, computers, switches, 
and to operate small valves. Folder in- 
cludes complete desecriptive information, 
mounting drawing, and engineering data. 
4 pages. Greenville Plant, Ex-Cell-O 
Corp., 945 E. Sater St., Greenville, Ohio. 
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Adjustable-Speed Drive 


Information on where and how to use 
an infinite-range, adjustable-speed drive 
of high accuracy is given in Bulletin 551. 
Principles of operation are shown. Special 
controls for a wide variety of speed-con- 
trol systems are described, and complete 
ratings and dimensions are given. 8 pages. 
Graham Transmissions Inc., Menomonee 
Falls, Wis. 
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Heavy-Duty Transmissions 


Designed for heavy industrial applica- 
tions, transmissions are described in new 
bulletin. Picture of each unit is given, 
along with engineering data and typical 
applications. Advantages of the units are 
pointed out. Transmission variables such 
as rotation, location, speed, shifting, and 
mounting are detailed. 8 pages. Cotta 
Transmission Co., 2300 Eleventh St., 
Rockford, IIl. 
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For 250 psi air to 2,500 psi oil applications, Alkon’s 
new Series B cylinder has 


RRIEMIUM 
UES 


including case-hardened, high-tensile piston rod, 
chrome-plated steel barrel, quick-change piloted 
packing cartridge, nylon piston bearing, floating 
cushion. The Series B is designed for increased 
cycle life, higher efficiency, reduced maintenance 
—all at an 


GO NOMAN 


D that is the result of im- 
aginative ‘‘production- 

engineering’. Because 

of manufacturing econ- 


omies, the new Series B cylinder, like its popular 
low-priced companion cylinder, the Series D, con- 
tains more premium features per dollar than any 
cylinder made today! You save on initial purchases, 
you save throughout the long, trouble-free life of 
the cylinder. 









































Most Models Are Available From Stock in 
bore sizes from 114” through 6”. 


Write today for this new 24-page catalog on 
Alkon cylinders, valves and drill units! 


Alkon Products Corporation 


200 Central Avenue, Hawthorne, New Jersey - HAwthorne 7-6633 
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“YOUR NEXT POLYESTER COMPONENT: 


mold it or machine it?’’ 


Get an unbiased answer from National because we work either way 


Giving the designer facts to help make the right design 
decision faster is perhaps our best ‘‘product.’’ Offering the 
broadest line of plastic materials and services permits us to 
give impartial help. Take polyester glass mat. 

If the facts about configuration, volume, performance, 
operating conditions and cost point to a molded polyester 
shape, we'll work from scratch—or from your drawings—and 
deliver 100% usable parts. 

If the same facts point to a machined part, we'll work the same 
way and with the same results. In this case National can 
furnish four standard grades from which to select the one best 
material. GP-9100-A is our general purpose, medium cost 
sheet with good electrical and mechanical properties. GP-9104 
is also general purpose, but lower cost. GP-9202 is our flame 
resistant grade and best electrical grade except for arc resist- 
ance. GP-9204 is both flame and arc resistant, UL-approved for 
sole support of current carrying parts at temperatures up to 
150°C. 

One more point. The problems inherent in machining poly- 
ester glass laminates have had a tendency to discourage some 
designers from considering it. We suggest that you bounce 
this headache out of your production facilities and into ours. 


You see, we are interested in both your design and machining 
problems. Your component will be skillfully machined at one 
of our four complete, ‘‘service-located”’ fabricating facilities. 
Send for our Polyester Technical Bulletin 1164. We'll be 
happy to include, also, data on the full line of National 
materials—over 100 grades. Write to National Vulcanized 


Fibre Co., Dept. G-12, Wilmington 99, Delaware. 


NATIONAL 
G' VULCANIZED FIBRE CO. 
/ WILMINGTON 99, DELAWARE 


In, Canada: 


NATIONAL FIBRE CO OF CANADA, LTD., Toronto 3, Ontario 
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CHOOSE FROM THESE MATERIALS... 


Vulcanized Fibre: 10 standard grades; 
many special grades. 

PHENoLite® Laminated Plastic: over 80 
standard and modified grades; paper, 
cotton fabric, nylon, asbestos, glass 
fabric, cotton and glass mat bases; 
phenolic, melamine, polyester, epoxy 
or silicone resins. 

PEERLESS Electrical Insulation: coil, strip, 
corrugated. 


Extruded Nylon: 2 grades; rod, strip, 
pressure tubing, special shapes. 


Polyester Glass Mat: 4 standard sheet 
grades; custom molded shapes. 


PHenoute Copper-Clad Laminates: 
10 standard grades. 


Combination Materials: Rubber- 
PHENOLITE; Rubber-Fibre; Wood-Fibre; 
Metal-Fibre; Asbestos-Fibre; PEERLESS- 
PHENOLITE. 


BACKED BY THESE SERVICES... 


Field Application Assistance 
Complete Fabricated Parts Service 
Stock Program for Immediate Shipment 


BY CALLING THESE OFFICES... 


VAlley 3-0393 
TWinbrook 4-3500 
AUstin 7-1935 

.. GArfield 1-0632 
....ERieview 1-0240 
DAvis 4-4386 
MAin 3-2077 
UNiversity 3-3632 
... 8-1308 
...WAlnut 3-6381 
RAymond 3-0291 
. BRoadway 6-6995 
LOcust 2-3594 
Mitchell 2-6090 
COrtlandt 7-3895 
SHerwood 8-0760 
FAirfax 1-3939 
Hillside 5-0900 
PArkview 5-9577 


Indianapolis 
Los Angeles 
Milwaukee 


Philadelphia 
Pittsburgh 
Rochester 


St. Petersburg 
San Francisco DAvenport 6-4667 
MEIlrose 2-7298 


Wilmington OLympia 5-6371 


IN CANADA: 
National Fibre Co. of Canada, Ltd. 
LEnnox 2-3303 


Montreal AVenue 8-7536 


NATIONAL 


VULCANIZED FIBRE CO. 


WILMINGTON 99, DELAWARE 
In Canada: 


WATIONAL FIBRE COMPANY OF CANADA, LTD., Torente 3, Ostarie 
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Magnetic Drives 


Bulletin TP-1-60 provides information 
on Tormag magnetic drives, pointing out 
features and explaining construction and 
operation. Typical applications and prob- 
lems solved by use of the drives are pro- 
vided. Engineering selection information 
is given, including torque versus slip speed 
curves. Tables and dimensional drawings 
are also included. 12 pages. Tormag Prod- 
ucts Div., Gleason Reel Corp., 740 N. 
Plankinton Ave., Milwaukee 3, Wis. 

Circle 727 on Page 19 


Synchros and Resolvers 


New condensed catalog lists over 100 
standard MIL-S and high-accuracy units 
available. Arranged by function, the frame 
size, type number, government designa- 
tion, frequency, voltage rating, accuracy, 
applicable MIL spec, and outline draw- 
ings are given for each. Location of de- 
tailed electrical, mechanical, and perform- 
ance characteristics is speeded by index- 
ing specific catalog pages for each unit. 
4 pages. Vernitron Corp., 125 Old Coun- 
try Rd., Carle Place, L. L, N. Y. 

Circle 728 on Page 19 


Tachometers 


Catalog 62 contains photographs, draw- 
ings, and descriptions of 19 distinct types 
of tachometers. It also includes drawings 
of several types of flexible shafts and 
drives, and drawings of various drive ar- 
rangements. Catalog should be of interest 
to those having problems of speed meas- 
urement, production control, or quality 
control. 12 pages. Jones Motrola Corp., 
432 Fairfield Ave., Stamford, Conn. 
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Tube Fittings 
Form TF-1060, with illustrated speci- 
fication tables, details a line of tube fit- 
tings, accessories, and typical applications. 
Featured is the O-Ring Seal line, with 
cutaway illustrations and descriptions of 
adaptability in typical, difficult design 
or maintenance situations. 22 pages. Lenz 
Co., 3301 Klepinger Rd., Dayton 1, Ohio. 
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Custom Gears 


Bulletin pictures a variety of gears made 
for several applications in fine and extra- 
fine pitches. Table of gear-tooth parts is 
included. 4 pages. Beaver Gear Works 
Inc., 1025 Parmele St., Rockford, Ill. 
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Ball Valve 


New ball valve is described and de- 
tailed in Circular 611. It details the op- 
eration of the valve, showing cutaway 
views, and giving ratings. Specific design 
features are described, and information 
on dimensions is included. Applications 
and advantages are discussed. 2 pages. 
Lunkenheimer Co., Box 360, Cincinnati 
14, Ohio. 
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Industrial 
Series 1000 — 
External rings 


Industrial 
Series 2000 — 
External rings 


Industrial 
Series 3000 — 


Internal rings 


Industrial 
Series 3100 — 
External rings 


INDUSTRIAL 


RETAINING RINGS 
cut costs, 
simplify assembly 


Precision-engineered INpusTRIAL Retaining 
Rings .. . internal, external and open types 
... are available in a wide selection of sizes 
and finishes. Solve your fastening problems 
simply and economically with the rings 
that cut machining and tooling expense, 
save material, simplify and speed assembly. 
Series 1000 and 2000 are available stacked 
for quickest application. 


Write for free ring samples and catalog. 


IRR 


INDUSTRIAL RETAINING RING COMPANY 


57 CORDIER ST., IRVINGTON 11, N. J. MD12 
Circle 527 on Page 19 


Originators of 
modern retaining ring 
dispensing 
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Induction Motors 
Design features, performance — charac- 
teristics, and size range of redesigned 
| squirrel-cage induction motors are de- 
BY FELTERS | scribed in Bulletin 6100.1. Designed to in- 
| crease motor life under severe operating 


PROVIDES DEPENDABLE, | conditions, Multiguard stator encapsula- 


- tion and open protected construction make 
LOW-COST PARTS FOR {im ou at Sols MRE ul seco 


abuse. 8 pages. Lincoln Electric Co., 


| 22801 St. Clair Ave., Cleveland 17, Ohio. 
co . Circle 733 on Page 19 

MOTORS : "tden tae 
Bulletin 540 describes VAX-3-BD min- 


iature vaneaxial de blowers. Features are 
pointed out, and dimensional drawing is 
Seals... wicks... lubricators ... washers ... gaskets — are all provided. Two graphs provide data on 

typical performance. 2 pages. Globe In- 


vital electric motor parts that benefit from Felt by Felters. : 
A special Felters’ “Engineered Fabrication” processes felt to spe- ‘ rome Inc., 1784 Stanley Ave., Dayton 
; io. 


cific thickness, density, hardness, and resiliency; and provides special 
characteristics such as absorption, stiffness, water repellency and 
flameproofing. ; 
And, new felt and plastic laminates, called PlastiFelts, use syn- Subminiature Switch 
thetics such as Nylon, Teflon, Hycar and rubber to provide an even ‘ Bic 
wider range of eniiints ie greatly improved performance. Data Sheet 180 covers highly Sensitive 
These are some of the many electric motor applications where = 11SM401 subminiature switch designed for 
Felt by Felters offers both a low-cost and high performance mate- use where close control sensitivity or re- 
sponse is mandatory. Switch features a 


Poe eee 0.001-in. differential travel which makes 
it suitable for temperature or pressure 
control in military, electronics, and in- 
strumentation fields. Sheet includes 
mounting dimensions, operating charac- 
teristics, electrical rating, and pricing in- 
formation. Micro Switch Div., Minneapo- 
lis-Honeywell Regulator Co., Freeport, III. 

Circle 735 on Page 19 


Circle 734 on Page 19 


| oe. On 


Felt seal inserted around shaft open- 
ing retains grease and keeps out for- 
eign matter. 





= This self-oiler uses a felt wick, bear- 
7 ing against the shaft under spring pres- 
sure, for constant lubrication. 


Shaft, Flange-Mounted Drives 


re Bulletin 7100 provides information on 

This is a thrust washer designed for \. & hes , shaft and flange-mounted drives. Ma- 

double duty as a lubricator by the use | terial includes design and construction, 

of a felt ring and lubricating notches. es ‘ Re A : af ate 

i gore : use, selection, dimensions, accessories, mo- 

tor mount, oushings, sheave and belt se- 

lection, NEMA motor information, and 

Lifetime bearing lubrication is pos- typical installations. Many dimensional 

sible by selection of correct SAE grade, drawings and tables are included. 36 
and designing into sealed bearing. pages. Falk Corp., Milwaukee 1, Wis. 

Circle 736 on Page 19 











Felters’ “Engineered Fabrication” 


makes it possible to specify felt shapes ; Porous-Metal Process 
for a complete motor and shaft lubri- a Bulletin describes a new process to ob- 
cating system, combining reservoirs, tain controlled porosity in stainless steel, 
and wishing, and dhacing of Sew to-a8 e iron-nickel alloys, and other high-tem- 
required areas. : 

perature metals. Range of properties ob- 
tainable and applications are given. 4 
pages. Mott Metallurgical Corp., 272 Huy- 
To get the most out of Felt, send - shope Ave., Hartford, Conn. 
for the Felters Design Book — a com- Circle 737 on Page 19 
plete digest on properties and appli- 
cations. Write, today. ; Belting 

Form 1347 describes BostRon hazard- 


ass! Ask for FELT from roe ’ proof belting, giving all advantages and 


providing construction data. Tables pre- 


f E L : Be. me < sent information on design properties, 
The Co. minimum pulley diameters, selection of 
; belt covers, weight and thickness, and ply 

271 SOUTH STREET ‘ selection. 8 pages. Boston Woven Hose 

BOSTON 11, MASSACHUSETTS a & Rubber Div., American Biltrite Rubber 


Co., Boston 3, Mass. 
Pioneer Producers of Felt and Synthetic Non-Woven Fabrics jo. ¢ ee " Circle 738 on Page 19 
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This new engineering bulletin leads you right to the hydraulic 
pump designs you may be looking for. Here, passing on parade, 
are high performance gear pumps made to the measure of the 
next generation in aircraft, missiles, spacecraft, and support 
equipment. 

Many of these units are the product of ready-made, mass-pro- 
duced components that can be teamed into the precise configura- 
tion you need. Custom-designed pumps are also available. 


All have in common these classic Eastern hydraulic pump char- 
acteristics: 

SMALL SIZE: Eastern gear pumps are the smallest, lightest 
made. Airborne servo system pump shown delivers 1.5 gpm @ 
1500 psig — measures only 1/4” x 1/4” x 234”, weighs 9 oz. 


EASTERN 
INDUSTRIES 
INCORPORATED 


HAMDEN 14, CONNECTICUT 


100 SKIFF STREET 


ToL OPE AYA HST 
of AIRCRAFT PUMPS 


E; 





—— é i 





WIDE PERFORMANCE RANGE: pumps available have theo- 
retical displacement from .0016 to 1.30 cu. in. per revolution — 
flow from .025 to 9.6 gpm, pressures from 0 to 2000 psig, at 
speeds to 24,000 rpm. Weights with motor range from 1.5 to 
8.5 Ibs. 


UNAFFECTED BY EXTREME ENVIRONMENTS: rugged, 
reliable Eastern units take loads to 50g in stride — shrug off 
temperature differentials to meet MIL specs. 


Other Eastern products: 
hydraulic motors 
servovalves, amplifiers, 
actuators and systems 
pressurization/dehydration 
packs 
© quick-disconnect couplings 
electronic tube cooling units 





WEST COAST OFFICE © 4203 SPENCER ST. © TORRANCE, CALIF. 
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Barber-Colman quality 


battery-operated d-c motors 


with integral governors 


ideal for many of today’s 


portable applications 


BYQM-Typical Specifications 


Voltage range......approx. 3 to 30 


Governed speed 
-approx. 1200 to 6000 rpm 
.......0 to .20 oz-in. 


Torque 
1,29 


Maximum dia 


THE MARK OF QUALITY 


BARBER 
COLMAN 


typical applications: 


PORTABLE DICTATING 
MACHINES 


PHOTOGRAPHIC EQUIPMENT 
DRIVE MECHANISMS 


TAPE PLAYERS 
ROTATING BEACONS 
DEPTH FINDERS 
BLOWERS 

PORTABLE INSTRUMENTS 
ROTISSERIES 


' HYQM-Typical Specifications 

Voltage range 4.5 to 30 volts 
Governed speed. . 1500 to 5000 rpm 
Torque 0 to .20-02z-in 
Maximum dia 1 


‘ 


d-c small motors 
TYPE BYQM, above left, is inexpensive, 
yet of excellent quality to meet consumer 
demand for dependability in mass-pro- 
duced goods. Its high efficiency results 
in low current drain, longer battery life. 
Integral governor features exceptionally 
stable characteristics. Rugged, self-align- 
ing bearings. 

TYPE HYQM, above right, is an ex- 
ceptionally fine-quality battery-operated 
motor for the more demanding applica- 
tions such as certain portable instru- 
ments and marine navigation equipment. 
Integral governor has adjustable station- 
ary contact. Square brushes with opti- 
mum pressure over entire useful life. 
Self-aligning sintered bronze or R1 ball 
bearings. Ambient temperature maxi- 
mum, 200° F. 

WRITE FOR HELPFUL DATA SHEETS on BYQM 
and HYQM battery-operated motors specifically 
designed to fit individual customer applications. 


BARBER-COLMAN COMPANY 


Dept. L, 1873 Rock Street, Rockford, lilinois 


Circle 530 on Page 19 





HELPFUL LITERATURE 





Gear Reducer Selector 


Quick-Selector is available as an aid 
to designers, engineers, purchasing agents, 
and distributors in seeking the right 
model Radicon fan-cooled worm-gear re- 
ducer. Shirt-pocket selector automatically 
gives the correct model for any combina- 
tion of input speed, ratio or output 
speed, and required capacity. It also 
gives 20 key dimensions for the selected 
unit. Foote Bros. Gear & Machine Corp., 
Dept. MJ, 4545 S. Western Blvd., Chi- 
cago 9, Ill. 

Circle 739 on Page 19 


Multiple-Speed Drives 
New master manual provides data on 
multiple-speed transmissions. Much gen- 
eral information is included, as well as 
specific catalog data on various models 
available. Selection tables are provided 
for the units, as well as price informa- 
tion. About 50 pages. Turner Uni- 
Drive Co., 3416 Terrace St., Kansas City 
11, Mo. 
Circle 740 on Page 19 


Self-Adhesive Materials 


New brochure describes self-adhesive 
Mylar-vinyl laminates for decorative trim. 
Included are performance specifications 
and samples. Swatches affixed to the 
brochure are included as an aid to de- 
signers. These include 17 different types 
of patterns and finishes. 4 pages. Fas- 
son Products Div., Avery Adhesive Prod- 
ucts Inc., Dept. 99, 250 Chester St., 
Painesville, Ohio. 

Circle 741 on Page 19 


Hydraulic Gear Pump 
Brochure describes new motor-driven 
hydraulic gear pump with integral re- 
lief valve, check valve, and reservoir com- 
bined as a single unit. Power package is 
pictured, and tables provide pertinent en- 
gineering data. Dimensional drawing is 
also included. 2 pages. Wooster Div., Borg- 
Warner Corp., Old Mansfield Rd., Woos- 
ter, Ohio. 
Circle 742 on Page 19 


Pressure Gages 


Catalog 305 provides information on 
various types of pressure gages for gen- 
eral industrial use. Units are pictured in 
photographs and line drawings, and all 
dimensions and pertinent data are in- 
cluded. 16 pages. United States Gauge 
Div., American Machine & Metals Inc., 
Sellersville, Pa. 

Circle 743 on Page 19 


Metal Spherical Powders 
New process for producing spherical 
powders of metals and metal alloys in 
sizes from 5 to 150 microns is described 
in Form 1402. Physical data on the pow- 
ders are outlined in the bulletin, along 
with material on suggested applications, 
and information on price and delivery. 
8 pages. Linde Co. Div., Union Carbide 
Corp., 270 Park Ave., New York 17, N. Y. 
Circle 744 on Page 19 
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Solenoid Selection Slide 


Slide chart assures selection of correct 
Double T solenoid for any given com- 
mercial or industrial application. Basic 
setting is desired length of solenoid 
stroke, calibrated from 0 to 1% in. Once 
length of stroke is set, pull in pounds 
and current draws in amperes can be 
read for various voltages in each con- 
stant and intermittent-duty suienoid. Sole- 
noid can then be selected which best 
meets pull requirements. Industrial & 
Commercial Controls Dept., Controls Co. 
of America, 9555 Soreng Ave., Schiller 
Park, Ill. 

Circle 745 on Page 19 


Permanent Magnets 


Catalog describing hundreds of Alnico 
permanent magnets is now available. 
Book provides handy reference material 
for the selection of cast or sintered Alnico 
magnets for a variety of uses. Technical 
data includes magnetic and mechanical 
properties and tolerance information. Terry 
Sales Corp., 1041 Silver Beach Rd., Riviera 
Beach, Fla. 

Circle 746 on Page 19 


Plastic Moldings 


Brochure 200 on plastic moldings cov- 
ers basic cold-molded compositions and 
hot-molded formulations developed to re- 
duce size requirements for electrical mold- 
ings. Bulletin outlines the history of 
the development of Rosite, a stonelike 
molding compound which possesses prop- 
erties making it desirable for electrical 
applications. General information on the 
various Rosite formulations, comprehen- 
sive list of applications, and photographs 
illustrating complexity of moldings are 
provided. 8 pages. Rostone Corp., 2401 
S. Concord Rd., Lafayette, Ind. 

Circle 747 on Page 19 


Pneumatic Controllers 


Catalog J-C describes pneumatic pres- 
sure and temperature controllers which 
control pressures to 10,000 psi and tem- 
peratures from —125 to +1000F. Cata- 
log describes features and accessories, and 
gives dimensions, specifications, materials 
of construction, and complete engineer- 
ing information. Data on when to use a 
controller are also included. 6 pages. 
OPW-Jordan, 6013 Wiehe Rd., Cincinnati 
13, Ohio. 

Circle 748 on Page 19 


Relief Valves 


Catalog of handwheel valves for oil 
bypass relief applications contains photo- 
graphs and tables for the various series. 
Catalog also shows frequently specified 
modifications such as stainless trim, panel- 
mounting design, use of wrench or wing- 
type locking nuts, and others. Basic 
specifications are included, as well as 
ordering information. 4 pages. Fulflo 
Specialties Co. Inc., 437 Fancy St., Blan- 
chester, Ohio. 

Circle 749 on Page 19 
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Barber-Colman Type B 


| 


_ precision-made, low-cost small 
motors (up to 1/150 hp) for 
appliances, vending machines, 


_ projectors, fans, office machines 





THE MARK OF QUALITY 


a 
COLMAN 


LOW NOISE LEVEL 
LONG-LIFE ALIGNABLE BEARINGS 


LARGE OIL RESERVOIRS... 
AUXILIARY OIL CUPS AVAILABLE 
TO QUADRUPLE CAPACITY 


VARIETY OF MOUNTING ARRANGEMENTS 
STACK THICKNESSES: 9/16” and 15/16” 
SHAFT DIAMETERS: 1/8” and 5/32” 


a-c small motors 


Ideal for driving fans, blowers, and gear 
trains, this high-quality motor is built to 
give long, trouble-free service. You'll 
find it an outstanding general-p :.pose 
motor featuring small physical siz- com- 
bined with high starting torque. And the 
price is right . . . to bring extra economies 
to your product .. . as well as an extra 
measure of dependability. Next time 
you need a motor in this size and power 
range, look at this one carefully .. . 
it will pay you well. 

WRITE FOR NEW QUICK REFERENCE FILE 
on the complete line of Barber-Colman a-c small 
motors: unidirectional, reversible, synchronous. 
Up to 1/20 hp. With or without reduction gearing 
. . . Open or enclosed types. Stator and rotor sets 
also available. Free engineering service. 


BARBER-COLMAN COMPANY 
Dept. K, 1273 Rock Street, Rockford, Illinois 


Circle 531 on Page 19 





NE Ww 
HAMPSHIRE /sau BEARINGS, INC. 


PETERBOROUGH, N. H. 


From the office of 


ARTHUR N. DANIELS, 
President 


RE: Instrument Ball Bearings 
Gentlemen: 


Most of us didn't learn much about anti-friction bearings 
in Engineering School. In my own case, we learned the differ- 
ence between ball, roller and needle bearings, and that's about 
all. Literature.on the subject is sparse; the variety of types, 
sizes and extra features is vast. All have their limitations, 
advantages and disadvantages. 


This is a plea, then, for taking a Bearing Engineer into 
consultation before your layouts or designs are frozen. He is 
a professional and his services are free. We have ten of them, 
at your disposal, in addition to a staff of specialists at our 


home office. 


True, they have an axe to grind: to sell you instrument 
ball bearings. But none of them wants to make recommenda- 
tions that will fail to meet requirements, or to propose a mar- 
ginal solution, Ethics of course prohibit their revealing your 
plans to others. Sometimes they will say "No," or ''Maybe," 
or ''Tests must be run,"' We've not accumulated all the 
answers yet, doubtless never will. Then, for confirmation, a 
competitor can be called in. We have a few who know a little 
about it, And, as sometimes happens among professionals, he 
may dissent, leaving the judgment up to you. 


We believe too that our own new 150-page Design Manual 
is the most comprehensive treatise on instrument ball bearings 
published. We shall be glad to send you a registered copy by 
return mail, 


Sincerely, 


CUP 
A. N. Daniels 
President 
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Magnetic Reed Switches 


Informative booklet contains descriptive 
material and specifications on two models 
of magnetic reed switches, plus informa- 
tion about the switches in general. Charts 
and diagrams on actuation methods and 
mechanism, both mechanical and elec- 
tromagnetic, are provided. Test charts 
for life expectancy, method of code identi- 
fication, and permanent-magnet chart 
with typical make and break contact dis- 
tances are shown for the proper selection 
and application of the switches. 6 pages. 
Hamlin Inc., Lake & Grove Streets, Lake 
Mills, Wis. 

Circle 750 on Page 19 


Accelerometers 

Bulletin B-4 illustrates and describes 
nine series of linear and angular accel- 
erometers available in excitation fre- 
quencies from 400 to 10,000 cps and ac- 
celeration ranges from +0.1 to £700 g. 
Each unit is pictured, features are pointed 
out, and list of applications is given. 
4 pages. Schaevitz Engineering, P. O. 
Box 505, Camden 1, N. J. 


Circle 751 on Page 19 


Plastic Lenses 
Low-cost, lightweight, optically ground 
and polished, solid-plastic lenses are de- 
scribed in new two-color Bulletin 100. 
Advantages, applications, specifications, 
and manufacturing facilities are discussed. 
Various types of lenses are pictured and 
described. 4 pages. Applied Products 
Div., Fostoria Corp., Dept. 90, Buck & 
County Line Roads, Huntingdon Valley, 
Pa. 
Circle 752 on Page 19 


Turbine Flowmeter 


Illustrated technical information bulle- 
tin D-225 describes Micro-Meter Series 
4000 flowmeter. Sizing chart indicates 
meter sizes required for various flow 
ranges from 0,004 to 0.6 gpm. Flowmeter 
is shown in a configuration drawing with 
dimensions. Graphic illustration is given 
of the available electronic instrumenta- 
tion to utilize unit’s signal for batch 
control, analog flow-rate indication, or 
digital flow-rate indication. 4 pages. 
Write on company letterhead to Potter 
Aeronautical Corp., Route 22, Union, N. J. 


Semiconductor Devices 


Short-Form Catalog covers over 800 
semiconductor devices. It includes rat- 
ings, characteristics, and descriptive data 
for silicon-glass diodes; silicon small, 
medium, and high-power rectifier cells; 
high-voltage cartridge rectifiers; zener 
diodes and reference elements; silicon- 
controlled rectifiers; silicon and selenium 
rectifier stacks; silicon solar cells; seleni- 


um contact protectors. Also included is | 


a listing of JEDEC rectifier types, with 
cross reference to device classification, 
rating, and page number. 24 pages. 
Write on company letterhead to In- 
ternational Rectifier Corp., 1521 E. Grand 
Ave., El Segundo, Calif. 
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LOCKING 

THREADS 

in center 
of nut 


CHAMFER 
for hand or 


— 
DOUBLE a 

a 
hopper feed er 


The Maclean-Fogg Two-Way Lock Nut has the 
features designers and production men want. 
Check them off: (1) It is double chamfered—goes 
on from either side—is ideal for either hand or 
hopper feeds. (2) The lock is in the center of the 
nut—permits fastest starts—allows bolt end to 
be below or flush with top of nut. (3) Two-Ways 
are economical; reusable; better looking on your 
finished product. 


MAC LEAN-FOGG 


Circle 533 on Page 19 
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THE MARK 
OF QUALITY 
.. on all MF 
Lock Nuts 


Circle number on reply 
card for catalog and 
technical data. 





INLACHINE WVESIGN 


New Parts and Materials 


Use Yellow Card, page 19, to obtain more information 


Geneva Drives 


have variety of hub 
and bore diameters 


Standard Geneva drives are avail- 
able with 3 to 24 indexing stations 
for shaft center distances from 3 to 
6 in. in '4-in. increments. A variety 
of hub and bore diameters is offered. 
Steel wheels are furnished with Mee- 
hanite driving wheels. Drives in- 


sure accurate indexing, positive lock- 
ing, and smooth, trouble-free opera- 
Center distances less than, in- 


Pts 


tion. 


termediate, or greater than the 
standard 3-6 in. are available upon 
request. Genevamatic Engineering 
Corp., P. O. Box 10386, Tampa 9, 
Fla. 

Circle 753 on Page 19 


Photoelectric Control 


contains transistorized 
printed circuit 


Tubular photoelectric control 22LB5 
incorporates a transistorized printed 
circuit contained in a flashlight-type 
cylinder 74 in. long by 15% in. 
diam. Conduit hub is threaded for 
lf,-in. pipe for simple, direct mount- 
ing in any position. Unit contains 
a sensitive cadmium-selenide cell, 
printed-circuit transistorized ampli- 
fier, power transformer, and output 
relay requiring little or no main- 
tenance, With matching light 
source, relay operation with light 
impulses as short as 0.015 sec is 
possible at light beam ranges up to 


232 


20 ft. Single-pole, double-throw re- 
lay contacts permit flexibility in in- 
dustrial application. Photoswitch 
Div., Electronics Corp. of America, 
One Memorial Drive, Cambridge, 
Mass. 

Circle 754 on Page 19 


Instrument Motor 


has output speed 
from 2 to 200 rpm 


Capable of sustained output torques 
of 40 oz-in. at 2 rpm, high-torque 
motor fulfills the need for an instru- 
ment quality de motor capable of 
relatively high output torques at low 
power input levels. Motor contains 
neither revolving windings nor slid- 
ing mechanical commutators. Per- 
manent-magnet rotor is supported 
on Grade-5 instrument ball bear- 
ings. Standard output speeds from 
2 to 200 rpm are available. Unit 
is also available without reduction 
gear at a nominal speed of 3000 
rpm. Motor is wound for input 


voltages of 3, 6, 12, and 24 v de. 
Brailsford & Co. Inc., 670 Milton 
Rd., Rye, N. Y. 

Circle 755 on Page 19 


Decorative Material 


is furnished in 
three new patterns 


Three new patterns of Metalflake 
precision-cut metallic chips for deco- 
rative use are now available, bring- 
ing to nine the number of patterns. 
New patterns are offered in dia- 
monds, comets, and _ microflakes 
shapes. Chips are adaptable to a 
wide variety of applications rang- 
ing from floor and wall covering to 
upholstery, apparel, and paper prod- 
ucts. They can also be incorporated 
into paints. Dobeckmun Co., P. O. 


Box 6417, Cleveland 1, Ohio. 
Circle 756 on Page 19 


Cam Follower Bearings 


are available for 
heavy-duty use 


Two new series of heavy-stud cam 
follower roller bearings have in- 
creased diameter studs that provide 
greater shear strength to accommo- 
date excessive stud deflection in 
critically loaded track, guide, sup- 
port, and cam follower applications. 
Included are regular CFH and 
SCFH models with integral seals. 
Both are interchangeable with 
standard cam followers except for 
larger stud diameters. Roller diam- 
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precision engineered 
contro/ switches 


designed with 
brand new features 


Keeping pace with design engineers, Circle F 
offers modern control switches for every possible 
application. New economies are now 
possible through the use of standard switches 
readily modified to meet any particular 
specification. Circle F’s advanced standards 
of quality-controlled manufacture makes 
possible assembly-line production of 
highest quality “custom-made” switches 
in less time and at lowest costs. Whatever 
your need, write Department S for 
fullest information and helpful 
engineering assistance. 





M-1886-L4P 


NEW “PADDLE” 
HANDLE SWITCH 


NEW THREADED 
PLUNGER SWITCH 
for any cap 


CIRCLE F’s 

“Fine” Silver Contacts 
reduce arcing on 
slow-make, slow-break 
AC and insure long, 
dependable switch life. 


TRENTON 4, NEW JERSEY + For your wire requirements: Eastern Insulated Wire Corp., Box 591, Trenton, N. J. 


Circle 534 on Page 19 
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QUICK-CHANGE 
UNIVERSAL 

ey 
ASSEMBLIES 


Standard REPLACEMENT 
equipment for 
any multiple spindle tool 


Spring tension holds the 
Apex universal joint assem- 
COMPRESSED bly firmly in driving position, 
yet lets you move or replace 
EXTENDED the unit by simply compress- 
ing one end and lifting it clear of the drive or spindle shaft. 
You don’t waste time removing pins, rivets or other types 
of fasteners because there aren’t any on an Apex assembly. 
If you have Apex quick-change universal joint assemblies 
on your multiple spindle machines, you know how much time 
and money they save. If you don't have them, you can start 
saving now by replacing with Apex. Hub ends to match 
present drives and spindles can be furnished; if you have 
an unusual application that may involve special designs or 
materials, we'll give it prompt attention. 


Per own or write, on your company letterhead please, for Catalog 
\cataioc IN} =. 28 and Data Sheet. For special applications, send sketch 
\ereers 


or print for prompt recommendations and quotation. 


Circle 535 on Page 19 





NEW PARTS AND MATERIALS 





eter for both models start at 0.5 
in., and stud diameters from 0.25 in. 
Capacity range is from 470 to 20,- 
750 Ib at 100 rpm. All component 
parts are of heavy-duty construc- 
tion. They feature full-race-width 
rollers and a hardened end plate to 
resist wear under misalignment. 
Bearing Div., McGill Mfg. Co. Inc., 
Valparaiso, Ind. 

Circle 757 on Page 19 


0-Ring Seals 


for use over a wide 
range of pressures 


Two types of new O-rings are now 
available: Moving type for recipro- 
cating seals, oscillating seals, rotary 
seals, pneumatic seals, and small 
drive belts; and nonmoving type, as 


vacuum seals, seat seals, and flat 
gaskets. Flashline on the seals is 
not placed on the centerline where 
ring is subject to wear. Seals operate 
efficiently over a wide range of 
pressures, temperatures, and _toler- 
ances. Limitations are conditions 
such as extremely high temperatures, 
excessive pressures, rotary speeds ex- 
ceeding 1500 fpm contact speed, and 
contact with fluids normally injuri- 
ous to any rubber compound. Rings 
are furnished in sizes from 1/32 
to 64 in. ID. Shurclose Seal Co., 
17411 E. Warren, Detroit, Mich. 
Circle 758 on Page 19 


Turns-Counting Dial 


needs no auxiliary 
mounting hardware 


Model 30 turns-counting dial meas- 
ures 1 14/16 in. diam by 1 in. deep, 
and is designed for 1/4-in. shaft 
mounting. It has a satin-chrome- 
finished housing with a black, in- 
sulated, knurled grip. Shaft posi- 
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for 1 bomber: 


| 
Up to 


tion is indicated in 1/100-turn incre- Di ; ffe re nt B rush Types 


ments. As each full turn is com- | 
pleted, transfer of single number ap- | 

pearing in viewing window occurs | 

while knob is rotating less than one | 

scale division. Bevelled window al- | 
lows reading at extreme angles. Sim- ve r b 

fe . Ree See 
plified construction eliminates need 


for auxiliary mounting hardware. | 
Brake mechanism allows dial to be | 
set and locked with one hand with- | 
out disturbing the setting. When | 
locked, braking catch always ap- | 
pears at the same place on all diams | 
and cannot be shaken loose by ex- | 
treme vibration or shock. Spectrol | 
Electronics Corp., 1704 S. Del Mar 
Ave., San Gabriel, Calif. 
Circle 759 on Page 19 | 


Sealing and Cushioning Washer 


incorporates compressible, 
flowable-type insert 


Barclad single-unit washer has a 
compressible, flowable-type insert | 
enclosed in a metallic encasement to | 
fit any round, hex, or flat-headed 
fastener. Tightening of fastener 
forces sealing or cushioning material 
in the metallic encasement down- 
ward onto the fastened member and 
into clearance hole between fastener 
and fastened member, effecting a 
perfect seal or cushion. Washer is 
available for light, medium, and 
high-torque requirements. It can be 
supplied in any metal or finish as 


required, with a variety of ines», amd Stackpole makes all types! 


that solve all sealing or cushioning | 


problems. As a_ sealing washer, 
HIGH-ALTITUDE AVIATION BRUSHES 


STACKPOLE CARBON CO., ST. MARYS, PA. 


BRUSHES, FOR ALL ROTATING ELECTRICAL EQUIPMENT « ROCKET NOZZLES + ELECTRICAL CON- 
TACTS * CERAMIC MAGNETS « FERRITE CORES * GRAPHITE BEARINGS & SEAL RINGS * PUMP VANES 
ELECTROCHEMICAL ANODES * WELDING & BRAZING TIPS * VOLTAGE REGULATOR DISCS » FIXED 
& VARIABLE COMPOSITION RESISTORS * RELATED CARBON, GRAPHITE AND ELECTRONIC PRODUCTS. 
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Heart of the 
Control System 


al 
/ A } 
7 


‘DIAMOND 


Relays 


“Diamond H”’ relays have a 
record of high reliability proved 
in critical applications ranging 
from missiles to nuclear sub- 
marines. That’s why increasing 
numbers of engineers are speci- 
fying ‘‘Diamond H” relays in 
the heart of their control 
systems. 

Hart makes these basic types 
of relays: 


® Miniature, hermetically- 
sealed aircraft-missile re- 
lays, (Series R and Series S). 
High-speed sensitive polar- 
ized relays (Series P). 
General purpose AC/DC re- 
lays (Series W) 


Technical literature out- 
lining the wide range of char- 
acteristics available in each 
type relay is yours for the 
asking. You’ll find “‘Diamond 
H” engineers skilled in opti- 
mizing the basic designs to meet 
your specific requirements. 

Tell us your needs... by 
phone, wire or letter. 


<< 


“HART 


MANUFACTURING COMPANY 


118 Bartholomew Ave., Hartford 1, Conn. 


Phone JAckson 5-3491 
Circle 537 on Page 19 
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unit seals air, liquids, or gases at 
low and high pressure, in a temper- 
ature range of —100 to +1200F. 
As a cushioning washer, it prevents 
cracking or chipping of porcelain or 
enameled surfaces. Washers can be 
supplied in all sizes in permanent 
and re-usable types. L. J. Barwood 
Mfg. Co. Inc., Everett 49, Mass. 
Circle 760 on Page 19 


Pinch Valve 


controls flow through 
constriction of hose wall 


Pinch valve enables controlling 
flow of inks, paints, adhesives, slur- 
ries, and other fluids pumped 
to flexible tubing or hose lines. 
Valve slips over the OD of the 


hose and controls flow through 
gentle constriction of the tubing 
wall. Control is immediate and 
positive, and eliminates the need for 
extensive fittings. It also eliminates 
build-up of solids within the line. 
Valve effects complete shut off in 
the line without placing harmful 
stress on tubing or hose. Sizes range 
from 14, to 14 in. ID. Graymills 
Corp., 3705 N. Lincoln Ave., Chi- 
cago 13, Ill. 

Circle 761 on Page 19 


Nickel-Cadmium Battery 


rechargeable unit has 
4 amp-hr capacity 


Rechargeable, hermetically sealed 
cell of 4 amp-hr capacity has un- 
usual energy in its size and weight. 
The 1.25-v, standard D-size cell can 
be discharged at loads up to 50 amp 
and supplies hundreds of cycles of 
charge and discharge. Cell is par- 
ticularly adaptable for large current 
requirements and uses where space 
and weight are a premium such as 
portable, cordless appliances, photo- 
flash equipment, satellite and missile 


SPRINGS 
ON YOUR 
MIND? 


¢ Your next thought should 
be of the Spring Engineers at 
John Chatillon & Sons. Send 
them your blueprints and spe- 
cifications for study and 
recommendation. 


e With more than 120 
years of experience and knowl- 
edge at their command, they 
can provide you with the exact 
spring you require —on time, 
at competitive prices. 


¢ Chatillon has the trust of 
the largest users of springs in 
the world because of the 
Chatillon reputation for filling 
orders that others would con- 
sider impossible. 


¢ Next time, benefit by the 
thorough knowledge of 
_ Chatillon Spring Engineers. 
They’ll be glad to help you. 
Send your blueprints to: 
Department D-2. 


SPRING DIVISION 
48 FRANKLIN ST mm. ¥.' te 


Fe e Me 
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applications, or as standby power. 
Cell can be trickle-charged to main- 
tain full charge indefinitely, and 
when connected in series form bat- 
teries of standard voltages. Unit can 
be charged and discharged in any 
position. Nicad Div., Gould-Nation- 
al Batteries Inc., Roblyn Avenue, St. 
Pau! 1, Minn. 

Circle 762 on Page 19 


Aluminum-Coated Steel Wire 
has high 


electrical conductivity 


Aluminum-coated wire, Alstan, has 
applications in fields where strength, 
electrical conductivity, and corrosion 
resistance, or a combination of these 
properties, are required, such as in 
power transmission. Wire has an 
aluminum coating of 20 to 60 per 
cent of total cross-sectional area, giv- 
ing electrical conductivity of 20 to 
40 per cent of equivalent sizes of 
copper wire. Limited quantities are 
now available in a range of wire 
sizes. Process permits a _ broad 
range of wire diameters, strengths, 
and coating thicknesses. National- 
Standard Co., Niles, Mich. 

Circle 763 on Page 19 


Fluid Coupling 


incorporates positive, 
push-pull lock 


Quick-disconnect fluid coupling 
with self-sealing features assures 


ses 











The BALL Bearing 
for all your 


Adjustable Diameter and Open 


THOMSON 


BALL BUSHINGS 


BALL BUSHING 


for Zero Clearance 


LINEAR MOTIONS 





Precision Series ‘‘A’’ and 
Low Cost Series ‘*B’’ BALL BUSHING 


& 


Sliding linear motions are nearly always 
troublesome. Thousands of progressive 
engineers and designers have solved this 
problem by apptication of BALL BUSH- 
INGS on guide rods, reciprocating shafts, 
push-pull actions, or for support of any 
mechanism that is moved or shifted in a 
straight line. 

Improve your product! Up-date your 
design and performance with Thomson 
BALL BUSHINGS! 


Open BALL BUSHING 
for Zero Clearan¢e on 
Supported Shafts 


LOW FRICTION - ZERO SHAKE OR PLAY 


ELIMINATE BINDING AND CHATTER 


LONG LIFE - LASTING ALIGNMENT 


The various types cover a shaft diameter 
range of %" to 4”. Small sizes available 
in Stainless Steel. Write for literature and 
name of our representative in your city. 


THOMSON INDUSTRIES, Inc. 


Dept. E, MANHASSET, NEW YORK 


Also Manufacturers 
of DuPont Nylon, and 60 CASE 


of NYLINED: Bearings. . 
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Hardened and Ground Steel Shaftineg 


Adjustable Diameter 


SOLVE SLIDING LUBRICATION PROBLEMS 


Sleeve Bearing 
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ant mses th A eet ne ett 


nue phanerascwan samen ate 














m= NOW! 112 TONS 


| PER SQUARE INCH 


| CONTINUOUS RATING 


*Tested at 244 tons per square inch 


HYDRAULIC CYLINDERS | 


The New Pathon Series 3H Hydrauli 
—— are not an adaptation or 
modification of existing models, but 
specially designed. 3000 P.S.1. Cylin 
ders, continuous service. The 3H Série 
is available in a wide range‘ of bore 
sizes and standard mounting types 
Like all other. Pathon Cylinders, the 
3H_ Series features 


@ Single screw thread head attachins 


method 
e Increased strength,and fatigue life 
e Low Stress Concentration 


e Compactness 


Illustrated AY (ore (2) esd 


33 incorporating spher 


ical bearing at the pin 


connection 


FOR ADDITIONAL INFORMATION 
WRITE—WIRE—PHONE TODAY 


Pathon MANUFACTURING COMPANY 


3823 PACIFIC AVE., CINCINNATI 12, OHIO 
FLUID OPERATED AND CONTROL EQUIPMENT 
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zero leakage and no air inclusion 
or other contamination during con- 
nect-disconnect. Symflow  discon- 
nect features a positive, push-pull 
lock that can be operated with one 
hand or with remote control me- 
chanical or electromechanical de- 
vices. Locking arrangement - elimi- 
nates threaded joints, and permits 
minimum size without loss of’ 
strength. After disconnect, no seals 
are exposed, and coupling valve 
maintains full pressure of 4000 psi. 
Temperature ratings, dependent 
upon type of seal, range from —65 
to +400F. Couplings have stain- 
less, one-piece housings, and are 
available for 14 through 11!/-in. 
tube sizes. Symetrics Inc., 3100 Air- 
port Ave., Santa Monica. Calif. 
Circle 764 on Page 19 


Blind Fastener 


for riveting thin, 
unsupported sheets 


Be 
“ oe 


Squeez Riveting offers a means of 
securing thin, unsupported sheets 
with rivets by using an inexpensive, 
pocket-size, plier-type tool. Materials 
can be riveted tightly from one side 
of the job with only hand pressure. 
Rivets also make possible a low- 
cost method of fastening clips, 
clamps, and brackets to a variety of 
materials, including wood, ductwork, 
and neon signs. Shape of the 
Squeez Rivet head provides a re- 
cessed collar which makes suitable 
anchor for strap hangers, wire clips, 
and springs. Rivet itself is fur- 
nished in two diameter sizes, 14 
and 3/16 in., with a nominal grip 
from 0.016 to 0.266 in. Three- 
grooved pin drives the rivet, which 
applies expansion to force the sheets 
together. Equal pressure is exerted 
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against work side and blind side of | 


material to push sheets together and 
prevent deformation. Southco Div., 
South Chester Corp., 200 Industrial 


Highway, Lester, Pa. 
Circle 765 on Page 19 


naa 
Hose Fittings 


of high-impact, 
nontoxic nylon 


Hose couplings, nipples, and adapt- 
ers are available in high-impact ny- 
lon in sizes 14 to 1 in. Standard 
iron pipe or garden-hose threading, 
or combinations of both, is fur- 
nished. Tuff-lite fittings provide 
high resistance to abrasion, corro- 
sion, contamination, and heat, and 
are breakproof and _ crushproof. 
Units are desirable for hose and 
tubing conducting potable fluids. 
Dixon Valve & Coupling Co., Dept. 
NW, 1700 N. 2nd St., Philadelphia 
22, Pa. 

Circle 766 on Page 19 


Precision Gears 


in 24 to 200 
diametral-pitch range 


Stock precision gears meeting mili- 
tary requirements cover a diametral 
pitch range including 24, 32, 48, 72, 
80, 96, 120, and 200. They are 
available in stainless steel, alumi- 
num, nylon, and linen phenolic, in 
either split or clamp-type hubs. 
Fabrication meets AGMA  stand- 
ards. Gears are available in Pre- 
cision 1, 2, 3 and ultraprecision | 
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Will he make the right choice 
and find True Happiness? 


With enough expertly “programmed * 
and ingeniously dispensed training by a 
machine, even monkeys can be taught all 
sorts of marvelous things. (There are 
those who say that for the rewards illus- 
trated, even a monkey would know 
enough not to pick the Sigma relay. At 
times we too wonder if some of our cus- 
tomers wouldn’t have been better off if 
they’d chosen a banana instead of one of 
our relays.) At any rate, we salute the 
hard-working souls who try to get other 
people to think; if their “teaching ma- 
chines” lack human fervor and originali- 
ty, as some say, perhaps the critics 
are confusing the methods with the 
accomplishments. 


Continuing our discussion of Sigma re- 
lays vs. bananas (we've decided that they're 
our real competitive threat, not transis- 
tors), it is the Application that decides 
all. We can’t hold a candle to their en- 
closure, and while heat improves them up 
to a voint it’s apt to make relays dry up 
and get lethargic instead of just squishy. 
What hurts the most, though, is that if a 
banana doesn’t work in the application 
you had in mind, you can always eat 
it; in 20 years, we’ve never been able 


to offer customers that consolation. 


There’s a ray of hope for relays, however, 
from one quarter where slide projectors, 
electric shocks, peanut butter and other 
assorted elements are being used in teach- 
ng machines. In one device relays and 
photocells “read” the student’s answer 
to a slide-projected question, via selected 
light beams passing through holes in the 
edge of the slide. This particular pro- 
grammer uses twelve Sigma Series 11 re- 
lays, noted for their compatibility with 
both monkeys and people. The machine 
can handle up to 4096 different questions 
(12 relays x 2 positions =21!2), and its 
output from the relays’ contacts can run 
a congratulatory or reprimanding indica- 
tor, reward dispenser or some other elec- 
trically-actuated device. To the “student” 
using the machine, the fruits of his labors 
may be either literal or figurative, de- 
pending on what’s connected to the ma- 
chine. This, in turn, is usually determined 
by whether the student is a smart mon- 
key or just a human being. Another good 
feature is that the inventor* is Sigma’s 
Sales Manager’s cousin’s husband, which 
assures us a certain degree of customer 
sympathy and prompt payment of account. 


This educationally-oriented advertisement is one in a series 
of public-spirited messages from Sigma, wholeheartedly de- 
voted to fostering greater awareness among relay users. For 
those not yet ready to buy, Sigma once again offers a small 
remembrance gift. If you’ve got 26¢, send it to Sigma’s Ad- 
vertising Manager today, for your Big Application Boon of 
Oblige Noblesse (address "BABOON Branch“), Quantities 
limited by our patience; act now. 


*Davis Scientific Instruments, 12137 Cantura St., Studio City, California 


SIGMA 


INSTRUMENTS, INC. 


89 Pearl Street, So. Braintree 85, Mass. 
An Affiliate of The Fisher-Pierce Co. (since 1939) 
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Portable Hydraulic 
Power Pumps 
10,000 psi intermittent 
6,000 psi continuous 


No. 797-E-SA 


No. 797 series 
213 cu in. per min. at 10,000 psi 


Extra-high-speed drive at high 
pressure. Applies to a wide range of 
hydraulic systems. Compact unit... 
mer reservoir, and control valve in 
one housing. Simply operated, 2-posi- 
tion control handle with advance and 
return positions. Available with 4- 
way valve for double-acting rams. 
Delivers 213 cu in. of oil per min at 
10,000 psi with 3 hp a-c motor... 
106 cu in. with 2 hp motor. 


No. 797-G-SA is same pump powered 
with 415 hp 4-cycle, air-cooled gaso- 
line engine. 


No. 798 series 
28 cu in. per min. 
... at 10,000 psi 


Easily carried, high- 
pressure pump. Has 
exclusive fast ap- 
proach . high 
volume, low pres- 
sure... automatic 
change-over to low- 
volume, high-pres- 
sure drive. Develops 6,000 psi continu- 
ous pressure, 10,000 psi intermittent. 
Choice of integral 2-way or 4-way 
valve. Built-in 115-230 V %4 hp 
a-c motor. Also available with built-in 
1.7 hp gasoline engine, universal or 
low-voltage motor. Write for illus- 
trated data sheets. 


ALSO A SELECTION OF HYDRAULIC HAND 
PUMPS AND VALVES 


1775 Columbie Avenve 
Rockford, IIlinois 


= 
GREENLEE TOOL CO. GREENLEE 


Circle 542 on Page 19 


| classes. 
| Precision Corp., 17 Matinecock Ave., 


NEW PARTS AND MATERIALS 





Instrument Div., Sterling 


Port Washington, L. I., N. Y. 


Circle 767 on Page 19 | 


Photoconductive Cell 


of cadmium sulfide 
is miniature unit 


| ORP 60 microminiature cadmium- 


sulfide photoconductive cell mount- 
ed in a_ sealed, all-glass trans- 
istor envelope measures 0.59 in. long 
and 0.25 in. diam. 
tive and has a 70-mw dissipation 
rating. 


noiseless resistor. It is also used to 


advantage in light-operated flip-flop | 
circuits. Other applications include | 
auto- | 


use in television receivers, 
matic headlight dimmers, light-sensi- 
tive relays, illumination stabilizers, 
color density and brightness control, 
perforated tape readers, alarm and 
safety devices, and automatic count- 
ing, filling, and loading controls. 


Side-sensitive version, ORP 61, is | 
Units have a sensi- | 


also available. 
tivity 10,000 times greater than con- 


ventional phototubes, as well as high | 


dissipation ratings. Semiconductor 


& Special Purpose Tube Div., Am- | 
perex Electronic Corp., 230 Duffy | 


Ave., Hicksville, L. I., N. Y. 
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Dual-Outlet Blower 


has one-piece 
phenolic plastic housing 


Lightweight Model 8481 dual-out- 
let blower for heat dispersion has a 
one-piece, impact-resistant, phenolic 
plastic housing with aluminum mo- 
tor-plate. Unit is 63% in. from top 
to bottom, and total width of mo- 


tor and blowers assembly is 73/, in. | 


Motor is rated 115 v, 60 cycles. Unit 





It is top-senti- | 


Unit is suited for use in | 
computers where it functions as a | 





PRECISION- 
~} QUALITY 
BEARING BALLS 


are indispensable to the 
proper function of 
sensitive, reliable auto 
radio tuners 





To uphold its redoubtable reputation as 
a communications specialist, a leading 
manufacturer of automotive radio sys- 
tems must be certain that every com- 
ponent used in its assemblies performs 
reliably. 

For example, when this auto tuner as- 
sembly is coupled to the electrical sys- 
tem, it must provide positive location 
and low torque to ensure fine tuning... 
and dependable, precision-quality bear- 
ing balls perform a vital function. The 
bearing balls provide uniform torque be- 
tween the conical shaft and the bearing 
race, without introducing tortional strain 
and undesirable angular displacement 
...and customer requirements for life 
expectancy and non-degradation in func- 
tion of the complete assembly are re- 
peatedly satisfied. 

Abbott precision-quality bearing balls 
adapt easily, perform reliably, and last! 
A wide range of sizes is available. Write 
for complete information. 


Write for copy of 
Bulletin AP-1 


THE ABBOTT 
BALL COMPANY 


118-RAILROAD A 
HARTFORD 10, CONN 
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incorporates sealed ball bearings 
which require no maintenance. It 
operates in an ambient temperature 
range of —34 to +93C. Total free- 
air delivery is 150 cfm; unit is also 
rated at 90 cfm at 0.4 static pres- 
sure. Ripley Co. Inc., Middle- 
town, Conn. 

Circle 769 on Page 19 


Casting Resins 


for potting or 
encapsulating use 


Two casting resins are available for 
industrial use. Melpak E-200, a 
two-component system, satisfies re- 
quirements for most general-purpose 
potting, encapsulating, and casting 
applications. It has excellent ad- 
hesion to most plastics, resins, and 
ceramics. Resin cures at room tem- 
perature, and is self-extinguishing. 
Melpak P-200 is a three-component 
unfilled polyester resin suited for 
small castings, for potting electronic 
components, or for encapsulating 
miniature assemblies. It cures rap- 
idly at room temperature without 
external heat, and pours easily, fill- 
ing cracks, voids, and contours. 
Special Products Dept., Melpar Inc., 
Arlington Blvd., Falls Church, Va. 

Circle 770 on Page 19 


Screw Nut 


is double chamfered 
and countersunk 


Low-priced 101 nylon hex machine- 
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NEEDED: 
ISOLATION FROM 
HIGH ENGINE TORQUE 
AND SHOCK 


...to isolate frame and operator from the high engine 
torque, shock and violent bursts of intermittent power 
delivered by the engine on a 6-ton crawler-tractor; also 
to protect engine from shock of heavy pounding. 


ANSWER: 
STANDARD _ 

MB ISOMODE - 
TYPE 5 MOUNTS: 


The Isomode Type 5 Mount isolates equally the six pos- 
sible modes of vibratory motion. With core in balanced 
compression and shear, it offers high load capacity and 
endurance in compact size. It is safely self-snubbing to 
control damaging overloads. And it can take an extra- 
ordinary amount of punishment. 


WHAT'S YOUR 


~ MOUNT PROBLEM? 


MB has specialized in vibration isolation for over 20 years. 
It may very well be that an existing standard MB mount 
or modification thereof is the answer to your vibration 
control problem. If not, MB has the experience and per- 
sonnel to find the right answer for you. Write us for 
complete information—ask for Bulletin 418-1. 


MB ELECTRONICS 


A DIVISION OF TEXTRON ELECTRONICS, INC. 
1056 State Street, New Haven 11, Conn. 
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Oil-filled NYLASINT? retainer 


helps keep missiles on target 


Ball bearing retainers of oil-filled, micro-porous Nylasint have 
unique resistance to bleeding under extremes of temperature, 
pressure and acceleration. Leading builders of inertial guidance 
systems are taking advantage of Nylasint’s unique oil-holding 
characteristics for improved lubrication and performance of 
gyro rotor bearings. Nylasint retainers prevent navigational 
errors induced by even the slightest shifting of oil masses. 


Sintered from finely divided nylon powder and impregnated with 
oil, Nylasint parts retain up to 50% (by weight) of the lubricant 
to minimize friction in bearing and wear applications. Almost 
20°, of the initial oil is retained at accelerations of 15,000 G’s. 


Inorganic additives also give resilient Nylasint parts outstanding 
dimensional stability, high load capacity, and increased wear 
resistance, ea ta 


For complete technical data on 
Nylasint, and its design possibilities, 
write for new Nylasint Bulletin. 


Halex Corporation 
a subsidiary of 


industrial plastics 


POLYPENCO’ 
ee 4 Reading, Pa. 


acta Mes 
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The Polymer Corporation 
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screw nut is available in sizes 2-56, 
4-40, 6-32, 10-32, 10-24, 14-20, 
and !/,-28. Nut is double chamfered 
and double countersunk for auto- 
matic feeding. Nylogrip Products, 
570 Pleasant St., Watertown 72, 


Mass. 
Circle 771 on Page 19 


Pushbutton Switch 
meets MIL-S-6743 


Series WC1500 pushbutton switch 
features moistureproof construction, 
small cylindrical case design, and 
a life of 25,000 operations minimum 
at rated load. Available as either a 


double-pole, double-throw or four- 
circuit type, it meets MIL-S-6743. 
Available with or without indicator 
light, unit is rated at 2 amp induc- 
tive or 4 amp resistive, 28 v dc; it 
fits 54-in. hole. Six plunger-cap 
colors are obtainable. Control 
Switch Div., Controls Co. of Amer- 
ica, Folcroft, Pa. 

Circle 772 on Page 19 


Clutch-Brake Unit 


of all-stainless steel 


Mode] 201-100-1 unit is a differen- 
tially coupled pair of clutches with 
an integral, antibacklash brake. In- 
put shaft, output shaft, and 1.062- 
in. diam mounting pilot are all at 
one end. The 0.375-in. diam input 
shaft can be driven in one direction 
continuously while 0.187-in. diam 
output shaft remains stationary or 
is driven in either direction, depend- 
ing on which of three sets of ter- 
minals are electrically energized. In 
the event of a power failure, brake 
unit locks output shaft to housing 
with zero backlash grip. Unit fea- 
tures all-stainless-steel design for 
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“ire, 
¥ 


maximum humidity and salt-spray 
resistance, and molybdenum-disul- 
phide-impregnated sleeve bearings 
throughout. Coil terminations are 
made inside the unit to eliminate 
accidental damage when making 
electrical connections. Weight of 
unit shown is 16 oz. It is normally 
wound for 24-28 v de. Marketing 
Computers Inc., 50 St. Benedict, 
Florissant, Mo. 

Circle 773 on Page 19 


Flow-Divider Valve 


provides double-duty 
flow control 


New Flow-divider valve directs out- A : ss ; 
put from one pump to either of two oH engineered ie wing 
or more hydraulic circuits, or to all . . 
circuits, simultaneously, eliminating and tracing media 
extra pumps. Adjustment feature pidiiaeds chaetcens ; 

diverts desired portion of pump out- 
put to secondary circuit when pri- 
mary circuit is inactive, then auto- 
matically reduces or stops secondary 
flow when primary circuit is pres- 
surized. Two manual adjustments 
divert primary and secondary flow 
rates in any proportions required. 
Built-in relief valve protects pump 
from over-pressure at controlled 
flow port. Valve operates quietly on 
low-circulation pump pressure, han- 
dling all standard hydraulic fluids 
at temperatures to 250 F. Nine mod- Fa! 
els are available with or without ey PNK; PRESS. INC. 


manual-controlled flow adjustment, 


eng e€ can 


“Quality and Service Since 1878’ 
OGILVIE PRESS, INC. 
33 Rockwell Pl., Bklyn. 17, N. Y. 


Piease rush a free sample. Also, please 
quote on the enclosed. 


IE ai sin cnecivinteisiersiinistinietneilaniiitimdiasiill eseeeeeneveueereee 
TD hctnecsennstciitithlidihattsiianpecdostncteilibtcablihiiaiidinaiiaiit luis ital cilia 


Firm..... 





Address 


t 
CONTROLLED FLOW PORT (Phimary CrourT) 
SECONDARY CIRCUIT } 


\ 
poset, Mee d oo City a es ia IIR A ccscatesaiantatilis 
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FUEL SYSTEMS 

Gasoline, natural gas, or LPG (for 
domestic use); and alcohol, kero- 
sene, or No. 1 fuel ~’' (for export). 


ELECTRICAL EQUIPMENT 

Electric starter-generator system or 
electric starter only, for all models. 
Solenoid switches and automatic 
choke, for remote or automatic 
starting, also available. 


HYDRAULIC POWER 

All 4-cylinder Wisconsins can be 
equipped with integrally-mounted 
hydraulic pump. 


POWER DRIVES 

Centrifugal clutch; over-center 
clutch; clutch reduction or reduc- 
tion assembly in a variety of ratios; 
adaptor to take a spring-loaded 
clutch; or transmission-torque con- 
vertor designs. 


DIRECT DRIVES 

Special crankshaft extensions are 
available threaded, tapered, splined, 
special diameters and !engths, var- 
ious keys, etc., for close-coupled 
pumps, generators, and other types 
of equipment. 


SAFETY DEVICES 

Low-oil-pressure cut-off switch for 
2- and 4-cyl. models, and high-tem- 
perature safety switch for all models. 
Air cleaners, pre-cleaners, rotating 
screens, and removable shroudings 
for dirty operations. 


SPEED CONTROLS 

Manual, rernote, wire-and-\ever, and 
2-speed idie-and-load; or provisions 
for controls of your own design. 


OTHER ACCESSORIES 

Automotive and spark-arresting 
mufflers, drive pulleys for flywheel, 
and rewind starters for ACN and 
BKN engines. 


oe 
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... offers many equipment options like 
these, to increase buyer acceptance 
of your product 


Wisconsin engineers have at their finger- : 


tips a broad range of production-ready 
accessory options. Not only does this help 
you add sales-stimulating features to your 
product’s power unit, it also provides an 
economical means of modifying your 
Wisconsin engine selection — both to your 
equipment’s peculiar requirements and to 
anticipated service conditions. 


Consult our engineers before you write 
your power drive specification — for basic 
unit design or equipment. Their recommen- 
dations can help you design for proved 
reliability — for assured salability of any 
engine-powered product. 


Bulletin S-249 gives technical details on 
the complete Wisconsin line. Write for 
your copy today. Address: Dept. O-10. 


» WISCONSIN MOTOR CORPORATION 


MILWAUKEE 46, WISCONSIN 
World's p heongees Builders of Heavy-Duty Air-Cooled Engines 
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and range in capacity from 15 to 
80 gpm. Hydraulic-Electronic Div., 
Fawick Corp., 9919 Clinton Rd., 
Cleveland 11, Ohio. 

Circle 774 on Page 19 


Power Supplies 


are miniature, 
solid-state units 


Miniature solid-state, high-voltage 
power supplies are available in two 
series. From a 12 or 28-v de input, 
outputs from 400 to 2000 v de at 
20 mu amp are provided. Second 
series furnishes a 28 or 12-v de 
output at 100 ma from a 117-v ac 
source. Dimensions are 154 x 154 x 
2%% in. All supplies are equipped 


with a standard octal plug for sim- 
plified mounting. Regulation is 1 
per cent no load to full load, and 
maximum voltage shift is +1 per 
cent from 0 to 55 C. Smith-Flor- 
ence Inc., 4228 23rd West, Seattle 
99, Wash. 

Circle 775 on Page 19 


Selector Switches 


line includes eight 
voltage ratings 


Series 150,000 hermetically sealed 
selector line includes 3072 switches 
with eight voltage ratings from 6 
to 240 v dc. Sealed units provide 
six different electrical positions. Pri- 
marily intended for remote switch- 
ing functions, six varieties of step- 
ping and selective controls are 
available. Designs meet shock, vi- 
bration, temperature, corrosion, and 
acceleration requirements of MIL- 
E-5272. Units can be provided with 
either pigmy connectors or solder- 
type headers. Completely protected 
from dust, humidity, altitude, fun- 


| gus, and salt spray, selectors provide 


a variety of switching functions. 


| Compact size makes them ideal for 
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limited-space applications. Ledex 
Inc., 123 Webster St., Dayton 2, 
Ohio. 

Circle 776 on Page 19 


Viny!-Chloride Resin 


for heavy-gage sheeting 


Pliovic BL-80 is a cold-blending or 
blotter-type resin. It can be pre- 
blended at room temperature, and 
absorbs high amounts of plasticizers 
to form a relatively dry, free-flow- 
ing mixture without heating. In ad- 
dition to plasticizer absorption and 
freedom from gel particles, viny] 
shows improved calendering prop- 
erties. Chemical Div., Goodyear 
Tire & Rubber Co., Akron 16, Ohio. 

Circle 777 on Page 19 


Container Latch 
for light-duty use 


Adjustable container latch is de- 
signed for light-duty use on reusable 
shipping containers, transit cases, 
and component assemblies. It has 
an adjustable drawhook which 
stows flat within the handle when 
latch is fully open. Adjustment is 
made by rotating the hook section; 
range of adjustment is 0.30 in. in 
vernier increments of approximately 
0.02 in. per turn. Overcenter toggle 
geometry, built into the latch, pre- 
vents it from springing open due to 
movement of container sections 
which may be caused by shock, vi- 
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HOW THE SULIGONIES TAN HELPED 
AMERICA KEEP ITS DATE WITH THE JET AGE 


As your jet air liner streaks aloft today, UNION CARBIDE Silicones 
are aboard to help. Silicones aided in its manufacture, too. The 
giant tires Q@C#OR@p slipped easily from their original molds 
because of silicone mold release agents. Polyether foam seat 
cushions were formed under the near-ideal control of silicone 
surfactants. Soft, flexible SNF oxygen masks, of oxygen-and- 
ozone-resistant silicone rubber, fit facial contours without irritat- 
ing the skin. Silicone fluids damp out vibration in vital, sensitive 
instruments. Silicone rubber door seals = OO never lose 
resiliency even in extreme temperatures, won't harden or shrink. 


This constant flexibility makes it the basic material in blankets 


used for construction of honeycomb) structural panels, also in 


—~{ 


grommets, gaskets, and O-rings. And in the flexible 


silicone rubber. Piston plane and helicopter ignition wiring, too. 
Also the boots for helicopter control sticks, many other parts. This 
is only a smattering of what silicones have been doing for just one 
industry — aviation. Is your business enjoying equal 
benefits? We suggest you contact the UNION CARBIDE Silicones 
Man. Address: Silicones Division. Dept. LL-0002, Union Carbide 
Corporation, 270 Park Avenue, New York 17, N. Y. 


Uniockin ON 
the phen. ll SILICONES 


of silicones The term “Union Carbide” is a registered 


trade mark of UCC. In Canada: Bakelite 
Rubber, Monomers, Company, Division of Union Carbide 


Resins, Oils and Emulsions Canada Limited, Toronto 7, Ontario. 
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Mr. R. A. Weaver, Electrical Superintendent, 


Dole Hawaiian Pineapple Company states: ‘‘On the 


basis of evaluation and comparison with other drives... 


We found General Electric Polydyne® Drives 


best meet our adjustable-speed requirements.” 


At Dole Hawaiian Pineapple Company’s Honolulu 
Cannery, “‘Ginaca’’ processing machines can auto- 
matically reduce whole pineapples into separate 
“components” of core, rind, pulp and a cylinder ready 
for final processing at a rate of up to 6000 per hour. 
With a constant-speed motor drive it is necessary to 
stop and start a Ginaca to control output. However, 
the Polydyne Drive can match the varying conditions 
at each stage of the processing system. The adaptabil- 
ity of Polydyne Drives reduces the need for supervi- 
sory attention and permits maximum _ processing 
efficiency. 

Dole Company personnel selected General Electric’s 
Polydyne Drives for the quick and smooth response to 
speed adjustments demanded by their continuous 
processing system. As Mr. Weaver also commented, 


“In our evaluations and comparisons with other 
drives we gave particular attention to ease of belt 
replacement because this makes maintenance simple 
and reduces downtime. We found Polydyne Drives far 
superior to other drives for making belt changes 
quickly.” 

When your application requires low-cost adjustable 
speed combined with reliability and ease of mainte- 
nance, investigate G-E Polydyne Drives. Your Gen- 
eral Electric Sales Engineer has full details. Or, write 
for bulletin GEA-6806, Section 854-05, General Elec- 
tric Company, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 
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GENERAL ELECTRIC 
OFFERS A COMPLETE LINE 
OF LOW-SPEED DRIVES 
1/8 TO 200 HP 


Select from G.E.’s PLUS LINE of 
compact mechanical power trans- 
mission 2quipment! A full range 
of ratings is available—many 
directly from stock. 


General Electric Polydyne Drive 


Right-angle Shaft Gear Motor 


All-motor Gear Motor 


Footed Speed 
Reducer 


Shaft-mounted 
Speed Reducer 


; Member of 
American Gear Manufacturers’ Association 


GENERAL @ ELECTRIC 








bration, or .misalignment. Provision 
can *be mae readily for security 
wiring. Camloc Fastener Corp., 37 
Spring Valley Rd., Paramus, N. J. 

Circle 778 on Page 19 


Snap Switch 


features 34-in, overtravel 


Designed to solve space-limitation 
problems and offer increased flexi- 
bility in engineering tolerances, new 
snap switch has many advantages 
in a wide variety of applications. 
Total plunger travel is 1/4 in., of 
which a full % in. is overtravel. 
Both SPDT and SPST versions of 
the switch are available with a 
snap-in bezel for front mounting 
or threaded bushing (shown) for 
back mounting. Heavy-duty con- 
struction and coin-silver contact en- 


sure long life under heavy work 
loads. All terminations are located 
at one end. Unit is UL approved 
for 10 amp, 125 v ac or 5 amp, 250 
v ac. Ucinite Co., Div., United- 
Carr Fastener Corp., Newtonville 
60, Mass. 

Circle 779 on Page 19 


Quick-Connect Terminal 


provides multiple connections 
to the same terminal 


New double-duty, quick-connect 
terminal simplifies wiring of elec- 
trical equipment by providing mul- 
tiple connections to the same ter- 
minal. Basically, it is a female con 
nector for attachment to male ter- 
minals normally furnished on many 
switches, timers, motors, sockets, re- 
lays, solenoids, transformers, and 
junction boards. Connector also in 
corporates an integral male terminal 
to which another female connector 
or double-duty connector can be 
attached, Connector is heavy-gage 
brass to meet UL requirements for 
mechanical strength and electric 
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current rating. Crimp-on | section 
accommodates No. 18 to No. 12 
wires with normal insulation. Con- 
nector is available individually or 
in continuous strips for automatic 
attachment, Ark-Les Switch Corp., 
51 Water St., Watertown 72, Mass. 

Circle 780 on Page 19 


Base Paper 


has no organic binders 


Style 7601S Novabestos base paper 
is an asbestos and silicone resin pa- 
per, with no organic binders of any 
kind. Material is suitable for opera- 
tion at Class-C temperatures. Elec- 
trical properties are not impaired by 
exposure to 275C for 450 hr. Pa- 
per is available in gages from 0.0025 
to 0.0065 in. Asbestos Textile Div., 
Raybestos-Manhattan Inc., Man- 
heim, Pa. 

Circle 781 on Page 19 


Sheet-Steel Boxes 


for miniature, 
oiltight pushbuttons 


Sheet-steel boxes for new miniature 
oiltight pushbuttons are available in 
ten standard enclosure sizes with 
from 2 to 49 pushbutton holes. As 
shown, 15 miniatures can be used 
in the enclosure size used for six 
conventional buttons. Boxes are 14- 
gage steel and are completely oil 
and dusttight. Covers have neo- 
prene gaskets, and captivated cover 
screws thread into sealed wells in 
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the bodies. Conduit connections can 
be made anywhere on the four sides 
or back. Standard finish is gray 
hammertone enamel over a_phos- 
phatized surface. Hoffman Engi- 
neering Corp., 889 Tyler St., Anoka 
Minn. 
Circle 782 on Page 19 

Carbon Film Resistor 

provides 1/,-w dissipation 

in \4-w package size 
Hermetically sealed, hard-glass car- 
bon film resistor provides a wattage 
rating double the standard MIL 
specifications for the same size pack- 
age. In addition to guaranteeing 
' | \4,-w dissipation from a _ package 
& meeting the MIL-R-10509C dimen- 
The WORL ¢ , l EST | sions for 14-w resistors, device fea- 
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What Some Folks 


Won't Do to use tures excellent mechanical strength. 
Hard-glass case has high resistance 
a CONWAY CLUTCH! to thermal shock. It cannot suffer 
case damage from lead tension. 
Semiconductor - Components Div.. 
TODAY... | Texas Instruments Inc., P. O. Box 
312, Dallas 21, Tex. 


we look at the Conway Sleeve Sheave Clutch Circle 783 on Page 19 


(illustrated) and think of all the work we must 
do so it will fit our jobs. 


IN THE OLD DAYS, 


folks looked at the same Conway Sleeve Clutch 
and thought of how much work it would save. Pressure - balanced GPA3_ gear 


Do you know that some of those old-timers put . M 
the flat belt right smack-dab on the hub! Now, pumps have speeds to 2800 a and 


that’s downright miserly.* flow rates to 60 gpm. Speed range 
permits operating at mobile-equip- 
Hence, if you’re averse to work—you know, like ment engine speeds. Continuous 


*Anyone for cutting keyways and mounting sheaves, gears ; 
and sprocket-—JUST LET US DO IT. We, at pressures to 2250 psi are acceptable, 
penny- Conway Clutch, are crazy about it (Work, we and operating temperatures may 


mean. ) reach 250 F with minimum oil vis- 
cosity of 55 ssu. Pumps can be 
coupled to the prime mover or driv- 
er through belts or gears. Pres- 
sure-balanced, self-compensating de- 


sign employs discharge pressure to 

The CONWAY CLUTCH COMPANY maintain an optimum counterbal- 
2750 Colerain Ave. Cincinnati 25, Ohio anced thrust of the journal bear- 
ing toward the gear faces to con- 


Gear Pumps 
have speeds to 2800 rpm 


pinching? 


Write us and ask about integrated clutches. 
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trol leakage and wear, resulting in 
excellent volumetric _ efficiencies. 
Pressure lubrication independent of 
discharge pressure assures true 
journal-bearing life. Berry Hy- 
draulics Div., Oliver Tyrone Corp., 
Corinth, Miss. 

Circle 784 on Page 19 


Electric Counters 
are high-speed units 


YE Series redesigned electric count- 
er is now finished in neutral instru- 
ment black. It has a high-speed 
drive internal mechanism that per- 
mits it to run well over conserva- 
tively rated 1500 cpm without fear 
of mechanical breakdown or error. 
Case is also sealed against dust and 
splashing. Four models provide long 
count life, reset life, and continu- 
ous or intermittent duty. They 
count accurately at high, low, or 
intermediate speeds as conditions 
demand, Large 3/16-in. white fig- 
ures stand out clearly on black 


background. Durant Mfg. Co. 1933- 
IS N. Buffum St., Milwaukee 1, 
Wis. 

Circle 785 on Page 19 


Rotary Actuators 


in five sizes with torques 


from 1500 to 702,000 Ib-in. 


Hydraulic rotary actuators for com- 
mercial use, called Hyd Ro-Ac, are 
furnished in five different sizes. 
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perforated materials 


Passage or control of air, sound, light or 
fluid .. . decorative concealment... 
component protection... eye catching, 
sales-building beauty—if your product 
requires any or al/ of these features, 
you'll find the design and functional 
versatility you need in the Harrington & 
King line of perforated materials. Just 
four of H & K’s new patterns are illustrated 
here. There are many more contemporary 
and traditional designs, all available in 
steel sheets for shipment from stock. 


And there is also a vast selection of 
additional patterns and open areas which 
can be custom fabricated from existing dies. 
H & K can perforate practically any 
material. May we put our more than 75 years 
of experience to work for you? 


Ks ie he 
Stock List including new patterns 


INC. 


Send for Catalog 75 and/or 
al 
- }4arrington & 


PERFORATING CO. 


CHICAGO - NEW YORK 
fe ee ee ee ee a ee 


Listed Under 
“Perforated Metals" 





To: Harrington & King Perforating Company., Inc. 
Mail coupon to nearest 


Harrington & King office Please send me: ( GENERAL CATALOG No. 75 
* D STOCK LIST of Perforated Sheets 
Chicago Office & Warehouse 
5670 Fillmore St. NAME 
Chicago 44, Illinois 
+ 





TITLE 





New York Office & Warehouse 
114 Liberty St., Dept. MD 
New York 6, N. Y. 


COMPANY 





STREET. 











CITY. ZONE. STATE 
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Lamb® series motor with 
two-stage fan —the stand- 
ard for high performance 
Lamb® three-stage gear- domestic canister-type 
motor incorporates spe- cleaners, 
cial brackets, reversing 
switch and connecting 
: : cord for pipe threader, 
Lamb® induction gearmotor Frame 4% x 2g. 
with special quiet operating 
three-stage gear train and 
magnetic brake for rotary 
office file. Frame 42 x 2%, 


Lamb Electric works in so many fields — where motors that 
have vastly different jobs to do are sold to vastly different 
Lamb® four-pole split markets — that experience gained in one field often helps solve 
phase motor with re- ° . 
silient cradle base for problems in other fields. 
onde maewnes, 
_— For example, we are able to incorporate in motors for appli- 
ances, portable electric tools, and similar products, developments 
that came about in research and engineering work on military 


400cycleAC motor 


for operation sub- i i _ i ; — i 
eh ey oy ee This broad experience — available to all of our customers — is 


for booster pum 2 s : . ° * 
pore Le cy 4 one way in which Lamb Electric special application motors can 


d 

2% x 2/2. help your product stay ahead of competition. 
Let us demonstrate the value of this experience in bringing to 
your customers improved products and to you more business 
and better profits. 


THE LAMB ELECTRIC COMPANY - KENT, OHIO 


A Division of American Machine and Metals, Inc. 
In Canada: Lamb Electric — Division of Sangamo Company Ltd. — Leaside, Ontario 


WRITE FOR 


YOUR COPY 
8-page folder describes e 
these and other Lamb 
Electric motors. 
_SPECIAL APPLICATION MOTORS 


FRACTIONAL HORSEPOWER 
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Torque range is from 1500 to 
702,000 Ib-in. at 3000 psi, and op- 
erating pressure ranges from 250 
to 3000 psi. Units have an effi- 
ciency of 95 per cent or over, with 
low starting (friction) torque. They 
provide angular travel to 280 deg 
and can be foot or end mounted. 
Buffalo Hydraulics Div., Houdaille 
Industries Inc., Dept. Z, 537 E. Del- 
avan Ave., Buffalo 11, N. Y. 

Circle 786 on Page 19 


Flexible Coupling 


has center which 
retains lubricating oil 


New flexible coupling utilizes an 
oil-impregnated center member of 
sintered steel. Through capillary 
action, center member absorbs and 
retains high-grade lubricating oil 
for long periods and dispenses it to 
bearing surfaces as needed. Unit 
maintains all misalignment capaci- 
ty characteristics inherent in stand- 
ard American jaw flange flexible 
couplings, and has greater torque 


and load-carrying capacity. Me- 

chanical Power Transmission Div., 

Zurn Industries Inc., Erie, Pa. 
Circle 787 on Page 19 


Pressure Switch 


has accuracy of 

lf, per cent 
Precision pressure switch for abso- 
lute, differential, or gage pressure 


is designated Model 400100. It of- 
fers an accuracy of 14 per cent and 
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COST PREVENTION ...NOT COST 
REDUCTION...IS THE EFFICIENT 
WAY TO LOW-COST ASSEMBLY 


The “in-place” cost of a fastener is what really counts to cost-conscious 
design engineers. By deciding on inexpensive Milford tubular rivets as a 
fastening method and installing them with Milford automatic rivet-setting 
machines, design and production engineers are eliminating costs at the 
initial production stage rather than trying to reduce costs later at the 
assembly line. 
You can find out more about Milford’s cost-cutting ideas by asking your 
Milford Representative to show you Milford’s new Manuat oF Movern 
Rivetinc Practice. It’s crammed with valuable cost-cutting tips 
and technical data that can be quickly translated 
into dollars on your production line. 


MILFORD 


THE ty MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ NORWALK, CALIFORNIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ HATBORO, PA 
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Metallic O-Ring 
Retainer Plates 
cut machining and 


assembly costs! 


... PRECISION BORING 


H. 0. Boehme, Inc., specializes in 
all phases of precision work. Pre- 
cision boring represents one facet 
of Boehme precision manufacturing 
facilities. 

In the large, complex casting shown 
here, 6” deep, 20” wide, 6 feet long 
and of material %” thick, center 
distances were held to limits of 
*.0002”. (Similarly, in the small 
casting, gear centers and line up 
holes were held to +.0002”.) 

' Swiss jig borers accu- 
rate to +.0001”, ro- 
tary tilt tables and 
other specialized 
equipment are part of 
our modern facilities. 

At Boehme you obtain the econom- 
ical advantages of modern preci- 
sion manufacturing methods, plus 
the services of craftsmen whose 
practical experience assure preci- 
sion in prototype or production-run 
products. Your inquiries on preci- 
sion engineering, design, and man- 
ufacturing services are welcome. 
There is no obligation, of course. 


H.O. Boehme, inc. 


Contractors, Designers, Manufactyrers 
of Precision Electrical, Electro- 
Mechanical and Electronic 

Equipment since 1917 


915 Broadway New York 10, N.Y. 





FROM UNITED 


Now mating flanges can be sealed without machin- 
ing grooves to hold metallic O-rings! United’s metal 
retainer plates can be made for most junctures, re- 
gardless of the number of ports. 

Openings in retainer plates function the same as 
groove walls. They furnish O-ring compression limit, 
control O-ring hoop tension, position O-rings for ac- 
curate matching of multiple hole patterns in mating 
flanges, and permit interchangeability of flanges. 
For price quotations, send flange drawing and speci- 
fications for fluids, pressures and temperatures to: 


Circle 557 on Page 19 





NEW PARTS AND MATERIALS 





is available in any pressure setting 
from 0.2 to 250 psi. Wide band 
of adjustment is provided for a giv- 
en nominal switch pressure. Switch 
performs reliably without loss of ac- 
curacy under 40 g vibration en- 
vironment. Basic design of the 
switch isolates contacts from pres- 
sure-sensing cavities to provide com- 
patibility with any medium, liquid 
or pneumatic. Materials compatible 
with liquid oxygen are used in the 
pressure cavities on the standard 
unit. Wallace O. Leonard Inc., 373 
S. Fair Oaks Ave., Pasadena, Calif. 

Circle 788 on Page 19 


Magnetic Line Strainers 


trap small particles 


from 0.003 to 0.005 in. 


Magnetic line strainers meet JIC 
specifications for magnets in hy- 
draulic systems and are suitable for 
use on all types of equipment, They 
can be adapted quickly for existing 
systems where sump strainers can- 
not be used. Concentrated, two-way 
filtration comes from powerful, 
built-in circular Alnico magnets 
placed between removable filter 
disc screens at specific intervals. 
Screens remove nonmagnetic matter 
and the rest of the unit traps mag- 
netic particles. Strainers trap small 
particles from 0.003 to 0.005 in. 
When disassembled, iron and metal- 
lic filings drop off disc covers for 
quick, easy cleaning. Units are 
available in a wide range of stand- 
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ard and special sizes. Filter Div., | 


Ripley Screen & Strainer Co., 32749 
Northwestern Highway, Farming- 


ton, Mich. 
Circle 789 on Page 19 


Temperature Control 


for temperatures from 


—150 to +650F 
E32NA dual-switch indicating tem- 


perature control is suited for such 
applications as ovens, baths, en- 
vironmental test chambers, molding 
machines, and plant processes. It 
features a calibrating mechanism 
which makes possible easy replace- 


ment of thermal assembly in the | 


field with no loss of calibration ac- 
curacy. Unit operates over a tem- 
perature range of —150 to 650 F. 
Standard electrical rating is 15 amp, 
115/230 v ac, with many types of 
switches and other ratings avail- 
able. United Electric Controls Co., 
79 School St., Watertown 72, Mass. 


Circle 790 on Page 19 


Ball Valves 
in 14 to 2-in. sizes 


Gompression-mounted _ ball 
are available for the chemical proc- 


essing, pulp and paper, nuclear | 
marine, and missile industries. Fur- | 


nished in 1/4 to 2-in. sizes, valves 


are supplied with through-bolts for | 
mounting between existing flanges. | 


They can be disassembled or as- 


sembled rapidly. Valves are rated | 


at 1000 psi cold nonshock service 


and 300 psi at 400F. Full port | 
opening of valve eliminates turbu- | 
lence, and adjusting shims prolong | 
life of broad Teflon seats. Positive, | 


rectangular, slotted key drive in 
the ball eliminates ball and stem 
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valves | 


.. IT’S HIDING BEHIND THE 
ASPIRIN. Actually, we set out 
to build an easy-to-read tiny 
timer... but we first had to 
build an aspirin-sized motor to 
drive it. This assignment might 
have been a headache for a 
sorcerer, but A. W. Haydon 
did it. And there is something 
magical about these micro- 
miniature elapsed time indi- 
cators and companion 
events counters. @ This digi- 
tal elapsed time indicator has 
many outstanding features: 
size is only ¥2” square x 1,” 
long...weight .75 ounce... 


actual 
size 


meets all mil specs... temp. 
range -54 to +125°C...vi- 
bration to 2000 cps at 20G... 
choice of two ranges (hours 
to 9999, tenths to 999.9)... 
power input .5 watt, max. In 
fact, the complete data out- 
weighs the equipment. Send 
for our heavyweight literature 
on the 19200 ETI right now. 
@ Electrical or electronic, 
the A. W. Haydon Company 
works wonders in time. For 
electronic requirements call 
Culver City. For electro- 
mechanical devices call 
on our wizards in Waterbury. 


AYDON 


COMPANY 


249 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 
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NEW SERIES of 
Antenna SLIP RING 


Assemblies 


12 to 
500 RINGS 


A standardized line of large Slip Ring 
assemblies, designed for a multiplicity of 
instrumentation, control and power cir- 
cuit applications. First production assem- 
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blies are in use on radio telescopes, 
radar and tracking antennas and human 
centrifuge installations. 


Assemblies vary from 12” to 72” in 
length, are either shaft or flange ball- 
bearing mounted and may be specified 
with hermetically sealed housings. Noise 
levels are held to a minimum. So are 
intercircuit losses, cross-talk and radia- 
tion, through proper shielding. 


For complete information, write: 


SLIP RING COMPANY 
of AMERICA 


3612 West Jefferson Bivd., Los Angeles 16, Calif. 
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wear, ball wobble, and assures posi- 
tive rotation. Equal flow can be 
achieved in either direction. Cooper 
Alloy Corp., Hillside, N. J. 

Circle 791 on Page 19 


Carriage Bolts 


have tensile strength 


over 130,000 psi 


Line of carriage bolts has a tensile 
strength of over 130,000 psi com- 
pared to 55,000 psi for other bolts. 
Bolts stand up under high stress 
conditions in such applications as 
conveyors, snow plows, textile ma- 
chinery, marine applications, and 
lawn mowers. Bolts overcome the 
problems of head-popping, shear- 
ing, and stretching. Use of quality 
high-carbon steel, triple heat-treat- 
ed, gives maximum strength, tough- 
ness, and durability. Bolts are im- 
pregnated with Resisto-Plate for 
long lasting resistance to rust and 
corrosion. Premier Industrial Corp., 
4415 Euclid Ave., Cleveland 3, 
Ohio. 

Circle 792 on Page 19 


Electronic Timer 


is subminiature, 
transistorized unit 


TR-302 subminiature transistorized 
electronic timer has a wide range 
of selection in timing ranges and 
physical mounting. Standard units 
are plug-in with double-pole, dou- 








When water or oil 


in gases cannot 


be tolerated... 


eR eae 


Robbins Aviation offers you both dis- 
posable cartridge type and refrigeration 
type dehydration systems for practically 
all types of gases ...equipment designed 
and built to rigid quality control stand- 
ards to give you maximum satisfaction in 
efficient trouble-free performance. 

Robbins equipment is used extensively 
for aircraft pneumatic systems, test lab- 
oratory equipment, mobile compressor 
trailers, hydraulic system purging, mis- 
sile charging and pressurizing systems, 
for instrument, laboratory, and factory 
air, controlled atmospheres for brazing 
and heat-treating furnaces, etc. Mechan- 
ical filters, drier and purifier chambers, 
refillable and disposable cartridges, dew- 
point indicators also available. 


Fast, positive, economical 
removal of water or oil 
vapor and impurities 


Pressures to . . « - 12,000 PSI 
Safety Factor . . . - 4tot 
Dewpoints to . . +. + «+ =100°F 
Oil Vapor 

Removed to...as low as 0.3 ppm/w 


Write today 
for 
complete 
information! 


Manufactrers of high quality valves 
ana “ehydration equipment 


2350 E. 38th St., Los Angeles 58, Calif. 
LUdlow 9-5221 
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ACIPCO CERAM-SPUN 
steel tubing available 
from 2.25” to 50” 0.D.... 
wall thicknesses from 
.29” to 8”... lengths 
from 4’ to 20’ 


(Longer lengths can |, 
be made by welding) 


The bigger your tubular steel problem — the better 
we like it! Why? Because with all our modern facil- 
ities “under one roof,” we are completely equipped 
to handle a variety of difficult jobs — expertly and 


economically! For expert consultation on centrif- 


ugally spun tube applications in your field .. . call 
on ACIPCO. 


VERSATILE ACIPCO 
CENTRIFUGALLY SPUN STEEL TUBES 


SIZE RANGES: Tubes are produced in lengths from 
4’ to 20’; longer lengths are made by welding. O.D.’s 
from 2.25” to 50” — wall thicknesses from .25” to 8”. 


ANALYSES: Al! alloy grades in steel and cast iron, 
including heat and corrosion resistant stainless steels, 
plain carbon steel and special non-standard analyses. 


FINISHES: As cast, rough machined, or finish ma- 
chined, including honing and grinding. Complete weld- 
ing and machine shop facilities are available. 


Cie’ CO 


Write for FREE 
dllustrated Catalog. 
DIVISION OF 


A 
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SPECIAL PRODUCTS 


AMERICAN CAST IRON PIPE CO. 
BIRMINGHAM - ALABAMA 





@®@e¢eee¢e¢e¢¢¢ ee @ > @ c 
pte Ee SOR ees & NEW PARTS AND MATERIALS 


: ble-throw, 5 amp resistive contacts. 
eSigi [0 em ere aS Model operates on 115 v ac. Unit 
, is unaffected by voltage, tempera- 
ture, and line transient. Syracuse 
| STORAGE 
i SEPARATOR 
pea | FEEDING 





& 


Syracuse 1, N. Y. 
Circle 793 on Page 19 





Variable-Speed Drive 


incorporates new 
four-speed transmission 


% Vari-Gear drive incorporates a four- 

a 2 speed transmission, resulting in 
' 
i 
| 


Electronics Corp., P. O. Box 566, 
| INDICATOR 


° ¢&@ &@ & 6 @ 


CUSTOMER'S 


se coenal three times greater torque at the 


low speed than in comparable fric- 


“ | tion-type units, When an 1800- 
PLASTIC ® | rpm motor is incorporated, every 
/ : rpm between 180 and 1800 is ob- 


te 











"Cees . 
See 
BLOWER 
HOPPER 


SPENCER Blowers 


Provided the Solution 


tainable from the unit. Using a 
This designer’s problem was to find a means of automatically feed- 1200-rpm motor, all speeds between 
ing plastic pellets into extruders—continuously. A closed system 120 and 1200 are available. Either 
was necessary to prevent contamination of material with atmos- dripproof or totally enclosed, fan- 
pheric dust and to prevent escape of plastic “fines”. cooled units can be furnished in 


A Spencer blower, incorporated with the customer’s equipment Yo, %%, or 1 hp. Simple control 
as shown, solved the problem. Pellets in hopper are gravity fed wheel regulates the output shaft to 
through a rotary valve into the air stream, then conveyed up to the desired rpm. A pointer indi- 
the storage separator as required. cates on a calibrated speed plate 


When level indicator registers sufficient drop in level, another Poe gra oe Ye ae 
uantity of pellets is fed from the bin into the extruder. os ‘ . 
é pea s | tor Co. Inc., Dept. 139, Lima, Ohio. 
Spencer will be glad to assist in adapting standard blowers or | Circle 794 on Page 19 
vacuum producers—or designing special units—to meet your par- 
ticular needs. 





Panel Connector 
*®eeeeoeo eee eee eeeeeese Rack and 


@ incorporates 32 


Two Catalogs to Aid the Designer sineesiiiicinamaiasiats Teflon-insulated terminals 


“132 UNUSUAL USES OF SPENCER VACUUM" 
Bulletin 144 illustrates and describes New rack and panel connector, 
how Spencer Vacuum is used in in- Y3 HP to 1,000 HP Model 32T. shows extremely low 
dustries from A to Z, Up to 20,000 CFM . ‘: . 
Supplies application data on Spencer 4 oz. to 10 Ibs. pressure tions of temperatures to 200 On hu- 
Blowers. Request Bulletin 107-C. midity, and salt spray. Because of 

high heat-handling capabilities, con- 


The nector has applications in the mis- 
=, P | = Be | @= | = Fe sile, avionic, and ground-support 
TURBINE COMPANY equipment field, as well as for re- 


HARTFORD 6, CONNECTICUT Miability test wee Mey te 08 —_ 
contact resistance is achieved by 


of Spencer Blowers 
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use of identically machined face and 
back terminal mount plates, iden- 
tical OD male and female Teflon 
compression-mount terminal hold- 
ers, and use of gold plating to 
0.0001-in. thickness on mating sur- 
faces of terminals. Male guide pins 
and female guide sockets are used 
for quick alignment of connectors. 
Connector has four rows of eight 
terminals each. Unit is 1.25 in. 
high and 3.9375 in. wide. Jupiter 
Electronics Inc., 225 E. 144th St., 


New York 51, N. Y. 
Circle 795 on Page 19 


Positioning Control 


is used in conjunction with 
various power mechanisms 


Electrical-mechanical servo device, 
Powr Positioner, automatically po- 
sitions machine tools, valves, float 
levels, doors, and hopper-gates at 
any of several predetermined posi- 
tions. Unit is used in conjunction 
with various types of power mecha- 
nisms such as an air or hydraulic 
cylinder, along with solenoid valves 
applied to operate a pipeline flow 
valve. Model PR2A has two cam 
rods, and a connecting link on one 
end is attached to the mechanism 
the positioner is controlling. Other 
two ends of the steel cam rods 
trip limit switches as the cam rods 
slide back and forth inside two 


channel grooves in the extruded- 
aluminum positioner housing. There 
can be as many as 14 sets of limit 
switches per ft. Positioner is avail- 
able in various lengths up to 8 ft 
as standard. Unit achieves ac- 
curacies of +0.005 in., depending 
upon mass and weight of load or 
type of applications. It is not de- 


(Please turn to Page 260) 
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Background is schematic of world-famous Ward Leonard system of control. 


In modern rheostat circutts, it’s 


SERVICE CONTINUITY THAT COUNTS 


Production stopped. Workers idle. But 
wages, maintenance costs, and fixed 
charges go merrily on accumulating. 
That’s the black picture when an in- 
dustrial control component—specifically 
a rheostat—fails. That’s why reliability 
is more important than initial cost. In 
many cases, these irrecoverable charges 
and costs can quickly far exceed the re- 
placement cost of the faulty components. 
And that’s why far-sighted designers 
are more and more specifying Ward 
Leonard VITROHM ring rheostats for 
control circuits where performance is 
a must...in motor and generator field 
control circuits... for electronic tube 
filament circuits... wherever substan- 
tial amounts of power must be handled 
with utmost rheostat reliability. 
Ward Leonard ring rheostats, in sizes 
of 25, 50,100, 150 and 300 watts, feature 
W/L’s exclusive “twin contact shoe” 
design. Two sintered, self-lubricating 
contact shoes minimize wear and assure 
uniform contact pressure, smooth oper- 


ation, and maximum reliability. 

Special alloy resistance wire—made 
to W/L’s closely monitored specifica- 
tions to assure highest stability and 
lowest practical temperature coefficient 
—is bonded permanently to ceramic core 
by Ward Leonard’s own VITROHM 
vitreous enamel. 

These are just a few of the reasons 
why VITROHM ring rheostats give you 
outstanding reliability in industrial 
control circuits. There are many more 
quality-engineered features than we 
can describe here—for instance, highest 
grade ceramic base and core, durably 
bonded tinned alloy terminals, and bal- 
anced beryllium copper contact arm. 
You'll find them all in Bulletin 60RR 
(and for powers above 300 watts, check 
w/L plate rheostats in Bulletin 60A). 
For your copy, and for a list of stock- 
ing distributors. write: Ward Leonard 
Electric Co., 58 South St., Mount 
Vernon, N.Y. (In Canada: Ward Leonard 
of Canada, Ltd., Toronto.) °.8 


ELECTRONIC DISTRIBUTOR DIVISION 


wi 


WARD \FONA 


WARD LEONARD 


ELECTRIC CO. 


RESISTORS + RHEOSTATS + RELAYS «+ CONTROLS 
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“BIG EAR”, the U. S. Navy's 600' Radio Telescope, will enable scientists to see, 
and hear objects in space thirty-eight billion light years away ... nineteen times 
. farther than with the telescope at Mt. Palomar, Calif. Messinger is proud to have 
such an important part in the operation of this largest of all space scanners. 


Y’S “BIG EAR’ wil operate 
ESSINGER BEARINGS... 


CONSTANT PRECISION # Scanning Mulina of Wold 
Luge Vedic Ielescope Hasured by NESSINGER Cngincoring 


PORTAL BEARINGS ...[A] 

Two Messinger Combination Radial and Thrust Roller 
Bearings carry the load imposed by the horizon-to-zenith 
movement, each with the following dimensions: 32.001" 
1.D., 62.497" O.D., 26.000" WIDTH. 


PINTLE BEARING... .|B] 


This main bearing assembly, on which the “Big 
Ear” rotates 360°, consists of the following: 


Two Radial Roller Bearings, each 107.933" 
1.D., 121.497" O.D., 20.875" WIDTH. 


One two-direction Thrust Roller Bearing 
107.971 "1.D.,121.497 "0.D.,25.750" WIDTH, 
with Auxiliary Ball Thrust Bearings to carry 
the load of Radial Rollers and Separator. 


All bearings assembled with Spherical Self- 
Aligning Adapters. 


1 you sew weit « MIESSINGER (@)) BEARINGS, Inc. 


equipment, regardless of 
size or purpose, calls for ROLLER AND BALL BEARINGS FEATHERWEIGHT TO HEAVYWEIGHT 


bearings, early consulta- 


tion with our Engineering I) STREET ABOVE ERIE AVE. » PHILADELPHIA 24, PA. 


D m 
perscerei ee ‘Smoothing Industry’s Pathway for Nearly Half a Century”’ 
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different 
motorized 
speed reducers 


available from stock 





Yes! 956 different combinations of Perfection Motorized 
Worm Gear Speed Reducers are available for immediate 
delivery, from stock. Ratios range from 5 to 1 to 60 to 1, 

in ae from 1/6 H.P. to 5 H.P. 


maximum in pactness, rigidity 
and adaptability. Through the use of 
standard NEMA face mounted mo- 
tors, complete interchangeability be- 
tween motors is provided. Motor 
maintenance is possible without dis- 
turbing the drive and reducer. Motor 
assembly is fast and positive with no 
alignment problems. 


Write for your free copy of our new 28 page catalog 

ing illustrations, charts and tables to help you choose 
the right "Reducer for your particular application. Ask for 
Bulletin No. M-140. 


Licensed under Pat. 2,868,031 





AMERICAN STOCK GEAR DIVISION 


PERFECTION GEAR:‘COMPANY, HARVEY, ILLINOIS 
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(Continued from Page 257) 


signed for extreme instrumental ac- 
curacies. Hanna Engineering Works, 
Dept. PR-26, 1765 Elston Ave., Chi- 
cago 22, IIl. 

Circle 796 on Page 19 


Band Clamp 


for heavy-duty use 


Type RM band clamp is designed 
for strong, heavy-duty applications 
in heating, ventilating, and air-con- 
ditioning systems and other com- 
mercial and industria] ducting ap- 
plications on sleeves, air filters, and 
hose. Strap and bridge are 430 


stainless steel, and nut, lug, and 
screw are cold-rolled steel, cadmium 
plated. Features of the clamp in- 
clude ease of field assembly and 
simplicity of dismantling and reas- 
sembly of ducting. Wittek Mfg. 
Co., 4305-43 W. 24th Place, Chi- 
cago 23, IIl. 

Circle 797 on Page 19 


Hydraulic Pumps 


permit multiple 
circuitry in one unit 


Two high-pressure, 90-hp hydraulic 
axial piston pumps are now avail- 
able. Model PF 6033, at an op- 
erating speed of 1800 rpm, produces 
22 gpm at 6000 psi. Model PF 
3046 produces 29.5 gpm at 3000 psi 
and 1800 rpm. Pumps are for 
rugged duty where heavy shock 
loads are inherent with the sys- 
tem and flexibility is a prime fac- 
tor. Both models feature “split- 
flow” which permits independent, 
multiple circuitry using a_ single 
pumping unit. Rotatable in either 
direction, pumps can be operated at 
speeds to 2400 rpm, maintaining 
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For the Design Engineer... 7 


? 


who desires plain self-aligning 
bearings which can withstand 
high loads and low speeds 
without lubrication 


HEIM ¢ 


SPHERICAL BEARINGS 


ined with - 


PP PRP SHER OTeRseeTEREEES 
WAGRAOeR RE tbRGREREREAN 


«TEFLON 


aii 


It is an established fact that the Unibal 
spherical bearing and the spherical bear- 
ing rod end have high load-carrying 
capacities. Wher a lining of Du Pont’s 
“Teflon” is applied in such a way as to 
form the bearing surface around the ball, 
all the advantages of high load ratings, 


Woven fabric of Teflon (TFE) fluoro- 
carbon fiber is ideally suited, as a bear- 
ing surface, to applications where 
speed requirements are not severe and 
minimum torque is essential. Its waxy 
nature provides the self-lubrication 
which has made it possible for Unibal 
bearings to run continuously at meder- 
ate speeds for over a year without 
added lubricant. 
TEFLON LINING 
































BRONZE INSERTS 


After several years of engineering and 
testing, The Heim Company has devel- 
oped a method of assembly which pro- 
vides a securely locked, perfectly 
bonded lining. 


self alignment, and simplicity of assem- 
bly are retained. However, the long-wear- 
ing, low-friction, self-lubricating, high 
impact properties of the TFE fluorocar- 
hor fiber are all “plus” advantages which 
open wi:ole new areas of application 
possibilities. 


Unibal Spherical Bearing 
Stock Sizes to 1.750 O.D. 


A layer of woven Teflon is 
bonded to the outer member. 


Send for bulletin of complete list of sizes, load rat- 
ings and all data. See your Heim bearing distributor 
for further information. 


THE HEIM COMPANY 
FAIRFIELD, CONNECTICUT 
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Thermostatic 
ae) 


ACTUATES ANOTHER PRECISION PRODUCT 


usra aide 





BR 
CIRCUIT ¢ 
BREAKER 











A PRODUCT OF 
THE BRYANT 
ELECTRIC CO 
BRIDGEPORT 2, 
CONNECTICUT 


. eT 











Interchangeability, compactness and sturdiness are three features readily 
apparent in Bryant's BR Circuit Breaker. The mounting dimensions 
make it interchangeable with five other makes; there are two breakers 
in the space formerly used for one; the mechanism is supported and 
enclosed by a husky metal frame and is completely independent of 
the insulating case. 
Not so readily apparent is the “heart” of the BR Breaker. The all- 
important thermal-ragnetic “‘nerve center” includes: 
Time-delay controlled by the load bimetal (12) for overload 
protection . . . overload bends free end of bimetal to right 
disengaging trigger (17) from armature (18) causing contact 
erm (19) to open. 
Second bimetal (13) of the “force balance” type, providing en- 
closure — ambient — compensation . . . as load bimetal (12) 
bends to right with rising ambient temperature, compensating 
bimetal (13) bends left, removing pressure from (12). 
Magnet (20) reacts instantly by releasing trigger (17) at about 
1000% rating to limit fault current damage. 
The load bimetal and the compensating bimetal are made of. depend- 
oble Chace Thermostatic Bimetal. This dependability is born of two 
most important factors: 1. Uniformity that comes from the manufacture 
of precision bimetal, always made to specifications. 2. Experience. 
Chace has specialized in one product—and one product only—for more 
than a third of a century. Manufacturers’ valuable names are safe 
on the outside with Chace Thermostatic Bimetal on the inside of their 
products. - 
SEND NOW FOR OUR NEW “INFORMATION BOOKLET!” It contains 
many well illustrated pages of general information and examples of 
successful applications of bimetal. 36 types of Chace Thermostatic 
Bimetal are available in coils, strips and completely fabricated elements 
of your design. 


. W.M. CHACE CO. 
Thowmostalic Bimetal 


1616 BEARD AVE., DETROIT 9, MICH. 
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excellent suction characteristics. 
Dynex Inc., 777 Dynex Drive, Pe- 


waukee, Wis. 
Circle 798 on Page 19 


Latching Relay 


lies parallel to surface of 
printed-circuit board 


Dual-coil, microminiature latching 
relay has its smallest dimension 
perpendicular to the plane of its 
mounting surface. Designated Type 
FL, relay lies flat on a printed- 
circuit board, its maximum height 
being 0.485 in. Small height al- 
lows for closer stacking of circuit 
boards than has been possible. Re- 
lay is usually used without brackets 
or studs, simplifying installations. 
It requires an area of only 1.100 x 
0.925 in. maximum on the circuit 
board. Relay withstands 100 g 
shock, 400 g linear acceleration, and 
vibration of 0.195 in. excursion from 
10 to 55 cps and 30 g from 55 to 


| ag 


Pye  , UOWAR. 
he 
2500 cps with no contact openings 
in either armature position. Potter 
& Brumfield Inc., Princeton, Ind. 
Circle 799 on Page 19 


Digital Readout 


miniature unit is 
subpanel mounted 


Series 120000 subpanel mounted, 
miniaturized digital readout, mount- 
ed 13/16 in. behind a lucite view- 


ing screen, rear-projects digit onto 
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viewing screen. Digits are visible 
from any angle of viewing. Unit 
is designed for use with digital com- 
puters, control equipment, instru- 
ments, aircraft equipment, produc- 
tion and inventory controls, and 
other electronic or electrical test 
equipment. Size of the character 
displayed on the viewing screen is 
54 in. The light source comes from 
subminiature lamps; voltage is from 
6 to 28 v. Unit features modular 
construction with an aluminum case. 
Dimensions are 314 in. long, | in. 


wide, and 1-5/16 in. high. Unit 


weighs 3!4, oz. Industrial Elec- 
tronic Engineers Inc., 5528 Vine- 
land Ave., North Hollywood, Calif. 

Circle 800 on Page 19 


Centerline-Mount Pump 


for medium-range service 


DMR_ medium-range, centerline- 
mount pump handles virtually all 
liquids used in refining and petro- 
chemical manufacture. Unit fea- 
tures maximum parts interchange- 
ability which allows a custom pump 
to be assembled from standard off- 
the-shelf components. Unit has a 
capacity of 900 gpm, heads to 450 
ft, temperatures to 450 F, and work- 
ing pressures to 300 psig. Basically 
a single-stage, horizontal, end-suc- 
tion, top-discharge pump, unit is 
available in 1, 2, and 3-in. discharge 
sizes on an 8!/,-in. frame, and 1, 2, 
3, and 4-in. on a 10!/-in. frame. 
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Now...Borg-Warner 
Mechanical Seals for 
Airborne Applications 


Developed especially to meet the reliability requirements 
of airborne components, this new Borg-Warner Mechan- 
ical Seal combines compact size with lightweight metal- 
lurgy. Entirely new—yet this same basic design has 
been proved in almost every type of industrial 
and military shaft sealing job. 

Borg-Warner Mechanical Seals are 
used daily under high pressures, for 
high or ultra-low temperatures, to 
seal toxic, corrosive and volatile 
liquids, and even for radioactive 
fluids. Whatever your needs for 
sealing a rotating shaft, a B-W 
Mechanical Seal can answer it. 


Typical operating 


Borg-Warner z=" 
my Wechanical Seals 


DIVISION OF BORG-WARNER CORPORATION 
P.O. Box 2017, Terminal Annex, Los Angeles 54, California 
SEE OUR FILE IN SWEETS DESIGN CATALOG ~ SECTION 86 
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HYDRAULICS. INC. 


SERIES K 


adapted to 
the demands 
of a wide range of jobs 


%-50 GPM e PRESSURES TO 150 PSI e SPEEDS TO 1740 RPM 


Typical of the great adaptability of the compact Roper Series K rotary 
pump is its service as a coolant pump in supplying soluble and cutting 
oils to this automatic screw machine. The requirement for instant priming 
in this machine requires a positive displacement pump. The rugged Series 
K meets the specifications of many original equipment manufacturers who 
require dependable, quiet, efficient transfer of clean liquids in hydraulic 
service, fuel supply duty for large oil burners, or diesel fuel oil transfer. 
Special fittings for transfer of corrosive liquids and special mountings to 
meet installation requirements can be supplied. Series K models can be 
direct connected, chain-, belt-, or gear-driven. Precision construction and 
thorough individual pre-testing insure its durability of performance. Specify 
Roper for rugged dependability. 


Features behind Series K versatility 


@ Simplified design... only two moving parts @ Smooth flow... quiet 
operation @ Interchangeable mounting brackets... easy to install @ Precision- 
built... requires little operating power @ Self-priming ... high suction lift... 
correct hydraulic principle @ Built-in relief valve... adjustable or pre-set. 


For information about your specific pump needs, 
contact your nearest Roper dealer 


Send for “How to Solve Pumping Problems” booklet 


1 O) ad — 


Dependable pumps 
since 1857 
COMMERCE, GEORGIA 
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Bearing housing, shaft, and back 
plate are designated as a frame. 
Frame includes all parts except the 
volute, impeller, and wear rings. 
Virtually any machinable metal can 
be used in construction of pump 
part components. Hydrodynamics 
Div., Peerless Pump Co., Food Ma- 
chinery & Chemical Corp., 301 
West Avenue 26, Los Angeles 31, 
Calif. 

Circle 801 on Page 19 


Stationary Magnet Clutch 
has torque rating of 45 lb-ft 


New clutch, designated 5.5 SMR, 
has a stationary magnet, ball-bear- 
ing mounted, for ease in assembly 
and alignment. Coils can be wound 
for voltages to 115 de maximum, 
and insulated with Class A through 
Class H insulation. Torque is trans- 
mitted through a splined armature 


to the driven hub. Torque rating 
is 45 lb-ft, and can be converted 
to a magnetically set brake by se- 
curing rotor to magnet body. Clutch 
is available in split and through- 
shaft arrangements. Unit is also 
available in a clutch-brake com- 
bination. Stearns Electric Corp., 
120 N. Broadway, Milwaukee, Wis. 

Circle 802 on Page 19 


Printed-Circuit Connector 


22-contact unit has 
taper-pin receptacles 


Available for printed-circuit-card ap- 
plications in which frequent jump- 
ering is necessary, or in which nu- 
merous circuitry changes must be 
made, one-piece edge connector ac- 
commodates easy-to-insert, easy-to- 
remove taper pins. Connector, called 
Taper-in, mounts all 0.070 to 0.055- 
in, printed-circuit cards. Receptacles 
receive Series 53 taper-pin line, in- 
cluding both preinsulated and 
formed types. Connector has 22 
contact positions, with contacts 
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CONTACT 








commoned for multiple-wire use. 
Contacts are phosphor bronze, gold 
over nickel. Taper-pin receptacles 
are lettered and numbered to in- 
sure proper mating. AMP Inc., 
Eisenhower Blvd., Harrisburg, Pa. 

Circle 803 on Page 19 


Aluminum-Oxide Ceramic 


has maximum working 
temperature of 3200 F 


Vacuum-tight, high-strength, 99.5 
per cent aluminum oxide ceramic, 
Type AD-995, is exceptionally 
strong at high temperatures, main- 
taining a flexural strength of 28,900 
psi at 2000 F and 15,300 psi at 
2500 F. Maximum working tem- 
perature is 3200 F when properly 
supported, Material is extremely re- 
sistant to abrasion and has a high 
resistance to corrosion, even at ele- 
vated temperatures. Ceramic has a 
wide range of industrial applica- 
tions, and can be manufactured to 
extremely close tolerances. Coors 
Porcelain Co., 600 Ninth St., Gold- 


en, Colo. 
Circle 804 on Page 19 


Digital Counter 


has counting rate to 
150,000 counts per sec 


Miniature, fast-counting, solid-state 
ring counter has a counting rate 
to 150,000 counts per sec. It will 
not miss a count, regardless of fre- 
quency, forward, backward, or in- 
termittent switching. Counter is in- 
sensitive to conducted line noise, 
radiated noise, line voltage varia- 





Into a countersunk hole, 
punched or drilled, of 
proper size. 


Merely press a T Series 
BANC-LOK. Sharp edge 
of slot anchors itself to 
prevent turning. 


Complete assembly with 
final locking action by in- 
serting screw —the slotted 
end expands making the 
assembly vibration proof 
Banc-Lok threads are re- 
usable indefinitely without 
stripping 


Patented & Patents Pending 


DO JUST THIS... 
with a BANC-LOK INSERT 


And You Have a Self-Locking Tapped Hole for 
Flush Fastening — No Costly Tapping —No Special 
Tools 


BANC-LOK, the one-piece, self-locking insert, with 
reusable threads, eliminates costly tapping opera- 
tions — is so quick and easy to apply that it slashes 
assembly costs. The T series Banc-Lok tapped hole 
is designed for any sheet metal fastening where non- 
strippable, reusable threads, with sure locking action 
are required. It is ideal for such applications as 
assembling electronic chassis, fastening hardware to 
metal doors and windows, locking adjusting screws 
and mounting instruments. 

Banc-Lok tapped holes are available in a variety of 
designs (flat head, step type and spacers) and in a 
wide range of grip lengths to accommodate varying 
material thicknesses. For full details on sizes, types 
and application, send for the new Banc-Lok catalog, 
write: 


BOOTS CORPORATION 


312 NEWTOWN TURNPIKE * NORWALK, CONN. 
Victor 7-2727 e TWX NWLK 95-U 


BOOTS-WESTERN 
432 NORTH LAKE AVE., * PASADENA, CALIF. 
MU 1-6679 . TWX PASA CAL 7255-U 
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Maintesance Costs! 


THOMAS 


FLEXIBLE COUPLINGS 


Troublesome maintenance 
and lubricating problems are 
eliminated when you specify 
Thomas “All-Metal” Flexible 
Couplings to protect your 
equipment and extend the 
life of your machines. 


Like a thief in the night an 
inadequate coupling causes 
wear and damage to your 
machines — resulting in high 
maintenance costs and costly 
shut-downs, i 


UNDER LOAD and MISALIGNMENT 
only THOMAS FLEXIBLE COUPLINGS 
offer all these advantages: 
> Torsional Rigidity 

> Free End Float 


> Smooth Continuous Drive with 
Constant Rotational Velicity 


> Visual Inspection While 
in Operation 
> Original Balance for Life 


> Unaffected by High or Low 
Temperatures 


Write for Our New 
Engineering Catalog 60 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA, U.S.A. 
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tions, pulse rise time, pulse width, 
and pulse magnitude. Standard 
model provides one output pulse 
for each count of ten input pulses. 
Counter operates within a tem- 


perature range of —55 to +125C. | 


Tempo Instrument Inc., P. O. Box 
338, Hicksville, L. I, N. Y. 
Circle 805 on Page 19 


Metering Valve 


for panel mounting has 
direct-reading scale 


No. 278 metering valve is suitable 
for use with liquids and gases at 
pressures to 1000 psi or vacuum serv- 
ice. It is available in orifice sizes 
from 1/16 to !/4 in. diam. Suited for 
panel mounting, valve has a direct- 
reading scale. Control knob _ posi- 


tions the valve and at the same time 


moves the pointer to relative posi- 


tion on the scale. Valve can be 
positioned throughout complete 
range while having a precise indica- 
tien of position at all times. Valve 
stroke and scale lengths are rela- 
tively long. Unit is furnished in 
any suitable material to meet the 
particular application. Inlet and out- 
let ports are available in '4, '4, and 
34-in. female pipe sizes. Barworth 
Inc., 681 Morris Turnpike, Spring- 
field, N. J. 

Circle 806 on Page 19 


Nameplate, Emblem Stock 


of Mylar has adhesive 
with low initial tack 


Decalar 956 is a decal material 
which combines the toughness and 
attractiveness of Mylar with new 
adhesive. The 3-mil metallized My- 
lar is available in chrome and gold 
which can be die-cut and _silk- 
screened with standard screen proc- 
essing inks or enainels. Adhesive 
has a low initial tack, building up to 











new source for 
Fine Seamless Tubing 
in 














comin 


designed primarily for 


@ good electrical resistance 
@ temperatures to 2100°F 
@ good corrosion resistance 


TYPICAL APPLICATIONS: 


@ resistance heating elements 
@ thermocouple protection tubes 
@ instrument components 


AVAILABLE IN: 


Sizes: from .010” O.D. to .875” O.D. 
Wall thicknesses: from .042” to 
.001” (.0005” on special order). 
Vacuum melted materials can be 
supplied where high ductility is re- 
quired for fabrication. 


FAST DELIVERY: 


Normally 4 to 5 weeks from receipt 
of order. 


WRITE FOR INFORMATION 


on your requirements in tubing or 
tubular parts “fabricated at the 
mill,’’ made from this alloy ... latest 
addition to the Uniform line which 
includes many alloys of aluminum, 
copper, nickel, steel and the pre- 
cious metals. 


*Reg. T.M. Driver-Harris Co. 


o 


UNIFORM TUBES, 


ING. COLLEGEVILLE 2, PA. 
: HUxley 9-7276 TWX-CGVL ‘1044 
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SCOTT OUTBOARD S “Race-Horse Spirit... Work-Horse Power” 


Scott motor owners know the satisfaction of su- 
perior outboard power—rocket getaway ... 
smooth idling . . . sustained high-speed cruising 
—with fuel-saving economy! 


It was Scott power that set the 1960 outboard 
endurance run down and up the Mississippi— 
4153 miles — in 165 hrs., 15 min. (Photo above.) 


Sealing specifications play no small part of 
Scott motor dependability. For maximum power 
output .. . efficient carburetion and cooling... 
tight lubricant retention and water exclusion ... 
heavy emphasis is placed on high-quality gaskets 
and oil seals, 


Engineered Sealing—a Victor Specialty 


For marine power units as for all types of engines, 
machinery and appliances, Victor sealing assures 
dependable, economical sealing. In standard gas- 
ket and oil seal designs, Victor’s complete lines 
provide the widest selection. For nonstandard 
needs, 50 years’ experience in designing and 
manufacturing to specification is at your service. 


Write for New Catalogs 


Comprehensive engineering catalogs for sealing 
specifiers are available through your Victor Field 
Engineer, or by letter request. Please state 
whether interested in gaskets or oil seals—or 
both. Victor Mfg. & Gasket Co., P.O. Box 1333, 
Chicago 90. Canadian Plant: St. Thomas, Ont. 


Ls ae 
ages 


iil - A 


‘ 
VICTOCOR soft packing, metal-; 


core cylinder ‘head gasket 
VICTOPLATE fiber-synthetic 
rubber shim gasket 


(—~ 

/ / \ 

/ 
Y / 


iS, 


CORBESTOS steel-core asbesto$ TN al —_ 
binainbieth — 


. power head adapter eaiess 


| 


ASBESTOPAC asbestos-synthetic 


rubber drain cover 


VICTOPACG asbestos-synthetic 


rubber cover plate gasket 


TYPE. K31 VICTOPRENE 
mited-space appli 


cation oil seal for water 


i—_ 

vA A “Oh 

LY» \\EE — and bailer pumps 
/ » w TYPE K4 VICTOPRENE 


dual-lip oil seal for propeller 
shaft and crankshaft 


aa Ole a Ok > Seren 


GASKETS e OIL SEALS @ PACKINGS « MECHANICAL SEALS 
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WALDRON 
Floating 

















5A | 5% 


SMA} 6 | 7 15% 





6A | 6% 8 16%, | | | | oH, , [12% 








*“leight of Floating Sheft not included 

The floating shaft arrangement meets the problems of remote drives 
and excessive misalignments. This arrangement consists of two rigid 
female hubs on the driving and driven machines with a male half of a 
standard coupling on each end of the floating shaft, that separates the 
connected machines. The length of the floating shaft is limited by the 
critical speed, since this arrangement requires no intermediate bearings. 
The hub arrangement can be reversed, that is, the rigid hubs can be in- 
stalled on the floating shaft and the flexible halves on the driving and 
driven machines. This arrangement is optional, except that it is better 
practice to have the rigid hubs on the driving and driven machines in the 
event that it is necessary to run the machines independently. 

Write for Catalog. 


WALDRON 


WALDRON-HARTIG DIVISION 
MIDLAND-ROSS CORPORATION 
BOX 791, NEW BRUNSWICK, N. J. 
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an adhesion of over 90 oz per 
in. within 24 hr. Adhesive and 
backing are impervious to oil, 
grease, gasoline, solvents, detergents, 
water, acids, and alkaline solutions. 
Material adheres firmly to any met- 
al, wood, glass, leather, or plastic 
surface, painted or unpainted. Ini- 
tial low tack allows easy release 
from interliner and permits reposi- 
tioning of the decal if necessary 
without loss of ultimate bond 
strength. Over-all thickness of al- 
most 5 mils makes the material suit- 
able for use on surfaces that are 
not perfectly smooth. Surface im- 
perfections will not show through 
or puncture the decal. Permacel, 
New Brunswick, N. J. 

Circle 807 on Page 19 


Cam Timer 


features an external clutch 


Series 650 multiswitch cam timer 
has an external clutch which per- 
mits instant automatic reset, re- 
gardless of time cycle. Any cycle 
from 1 sec to 60:hr can be speci- 
fied. From two to five load switches 
are available; unit is also available 
with adjustable or preset cut cams. 
Industrial Timer Corp., 1407 Mc- 
Carter Highway, Newark 4, N. J. 

Circle 808 on Page 19 


Knobs 


are zinc or aluminum 


Series MS 91525 knobs, of zinc or 
aluminum, are painted olive drab 
per Spec 72-53 or navy gray per 
Spec P513, both with phosphores- 
cent paint per Spec TT-P54 in index 
groove. Knobs are used on AN/ 
GRC, AN/PRC, AN/TRC, and 
AN/VRC equipment. They are 
available from stock. Vemaline 
Products Co., Franklin Lakes, N. J. 

Circle 809 on Page 19 
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ENGINEERING 
DEPARTMENT 


EQUIPMENT 


Tape Kits 


for Fotoceram 
grid boards 


Convenient kits of plastic strips and 
dots are available for laying down 
circuit patterns on copper-clad Foto- 
ceram printed-circuit grid boards. 
Strips and dots withstand acid, so 
that when grid boards are dipped in 
copper-etching solution, the only 
copper that remains consists of the 
desired circuit layout. Plastic ad- 
heres on contact, yet lifts easily after 
etching or if corrections are desired 
before etching. Grid boards enable 
designers to make prototype printed 
circuits in 15 min. They consist of 
copper-covered Fotoceram _ glass- 
ceramic with 0.052-in. holes on a 
1/10-in. grid. Tape kits contain 


ten 9 x 14-in. strips and forty 3/16- 
in. dots. Electronic Components 
Dept., Corning Glass Works, Corn- 
ing, N. Y. 

Circle 810 on Page 19 


Strain-Gage Transducer 


miniature unit features 
high frequency response 


Model P318 microminiature, flush- 
diaphragm, absolute-pressure trans- 
ducer features high frequency re- 
sponse. Weighing only 0.5 gram, 
unit measures 0.59 in. diam by 0.05 
in. thick. Incorporating unbonded 
complete strain-gage bridge, unit 
has wide application in missile, air- 
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These RMC thermometers have just been submerged in water for the 
first of a severe series of tests to make sure of perfect hermetic sealing. 


Moisture will never bother 
your RMC dial thermometer 


The RMC hermetic sealing process makes absolutely certain that 
humid air will not be sealed in the instrument and locks all moisture 
out permanently. Each thermometer then goes through a series of 
severe tests. Only those with perfect sealing are accepted for de- 
livery. When you order from RMC you get the only industrial 
thermometer that can never be affected by internal dial fogging or 


bimetal freeze-up. 


“Bimetal Freeze-up’”’ More 


Serious Than Dial Fogging 


The first sign of moisture in a dial 
thermometer usually shows up as con- 
densation inside the dial glass. You 
are probably familiar with this dial 
fogging problem which causes difficult 
reading and the eventual corrosion of 
the bimetallic element. You may not, 
however, be familiar with another and 
actually more serious moisture prob- 
lem—bimetal “‘freeze-up.” 

If moisture is sealed in, or enters a 
thermometer dial it will find its way 
to the bimetal element. Then at ex- 
treme low temperatures this moisture 
freezes on the element and bearing 
surfaces, and the bimetal element will 
not function should the temperature 


go lower. Therefore, the operator of 


the equipment would never know that 
the temperature had gone below the 


last indication when the element be- 
came frozen. 

Here’s what makes such a condition 
hard to spot. The thermometer would 
operate properly again after a tem- 
perature rise of perhaps 20°, and 
would continue accurate indication 
even though the fluid dropped again 
to an even lower temperature than 
before. However, after it remained at 
the new low for a few hours, it would 
again freeze up. Then, as before, any 
further drop in temperature would 
not be indicated. 

Only a dry-air hermetic seal, as 
used by RMC, can prevent both dial 
fogging and bimetal freeze-up. RMC 
even goes a step further by providing 
for recalibration at any time without 
breaking the air-tight seal. An exter- 
nal dial reset screw—exclusive with 
RMC—permits recalibration without 
opening the instrument in any way. 


Write, wire or phone for general catalog. If yours is a special application, tell 
us your requirements—RMC engineers will work with you in solving it. Roch- 
ester Manufacturing Co., 229 Rockwood St., Rochester 10, N. Y. (Telephone: 


BRowning 1-2020). 


ROCHESTER MANUFACTURING CO., INC. 
229 ROCKWOOD STREET + ROCHESTER 10, N.Y. 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


REPRESENTATIVES !N ALL PRINCIPAL CITIES 
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avedicqgate this wide. choice of 
PUSHNUT FASTENERS 


to speed up and cut costs of Assembly 


e SIMPLY PUSH ON 
plain rods, axles, studs or pins. 


e Easy, fast assembly with 
manual tools or high speed 
air hammers. 


e Tight, vibration-proof grip. 


WASHER CAP TYPE 


Style W. Covers rod ends with 
smooth, rugged cap. Made of one- 
piece, heavy gauge spring steel with 
powerful gripping action. Always 
align perfectly. Various designs and 
finishes in sizes for 44", 4%”, 5%", %”, 
i” and 14” dia. unthreaded rod, wire 
and studs 


Style PC Style PK 
ACORN TYPE 


Pleasing, decorative appearance and 
strong spring grip for fastening or 
covering ends of rods, studs, pins, etc. 
Closed and open end styles. Sizes from 
.120” to .312” dia. 


Eliminate these costlier 
parts and operations 


Ds 


Threaded Paris 
Tapped Nuts 


S==5) 


Cotter Pins 


Dritling Holes 


Annular Grooving () 











he 








ROUND FLAT TYPE 


Style PS. Low-cost, space-saving 
spring steel retainers push on plain rod 
or axle, providing strong, firm reten- 
tion of parts, seated or unseated. elim- 
inate notching, grooving, drilling and 
cotter pins. Sizes for 1%", #4”, %”, 
144”, \%", +4”, %” and 1%” dia. rod. 


Style PV. Light duty 


retainer with flexible Ze 
.spring gripping teeth if i Z 


for easy assembly with 

fingers. For rod dia. \4%", 5%", %” 
aoe) 

and 74". 


rd : * 
ARCHED a 
RECTANGULAR TYPE ~ 


Style PH. Push on 

unthreaded studs to assure tight, vibra- 
tion-proof assembly of ornaments, 
medallions, nameplates and _ other 
parts. Grip tight on hard chrome studs. 
Sizes for 14", 54”, +4”, %” and 1%" 
dia. studs. 


Write for Free Samples and Data, stating type, size and application. 


iD 


\ THE PALNUT COMPANY 


DIVISION OF UNITED-CARR FASTENER CORPORATION 


eee 
NV 
awh | 
Canada: P. L. Robertson Mfg. Co., Lid., Milton, Ont. 


75 Glen Road, Mountainside, N. J. 


LOCK NUTS and FASTENERS? 
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ag 
A 


borne, and wind-tunnel _installa- 
tions where small size and light 
weight are critical. Ranges are 0-10 
to 0-100 psi, available in absoluie, 
gage, or differential, Excitation is 
15 v, and output is 5 my, full scale 
open circuit, Combined error due 
to nonlinearity and hysteresis is less 
than +1 per cent of full scale. Am- 
bient temperature limits are — 65 to 
+150 F. Statham Instruments Inc., 
12401 W. Olympic Blvd., Los An- 
geles 64, Calif. 

Circle 811 on Page 19 


X-Y Recorder 


incorporates electric 
pen-lift mechanism 


Model HR-93 X-Y recorder has a 
simple, rugged, electric pen-life 
mechanism allowing point plotting, 
family-curve tracing, and rapid, non- 
recording pen indexing. Pen lifter 
can be operated with the hand-held 
manual-control box or can be tied 
into the test circuitry for automa- 
tic operation. Load-operated switch 
automatically picks up the pen and 
indexes it away from the chart area 
so that the graph paper can be 
loaded easily with no trace appear- 
ing on the chart. After loading, 
pen is held up so that no trace 
appears when indexing back to the 
original position. Flat-bed construc- 
tion, coupled with use of standard 
814 x ll-in. graph paper, makes 
unit universally simple in operation 
and construction. Each axis con- 
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JAMESBURY BALL VALVES 
HELPING BUILD OUR NUCLEAR NAVY 
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amesbury 
BALL VALVES 


AS VERSATILE AS INDUSTRY ITSELF 


Get the full story on Jamesbury Corp.’s complete line of “Double- 
Seal” Ball Valves and accessories. Learn why the Jamesbury “Double- 
Seal” Ball Valve has been labeled “as versatile as industry itself”. Get 
all the facts‘on materials, sizes, etc. They are yours for the asking: the 
facts about Jamesbury Corp. — the nation’s foremost exclusive manu- 
facturer of Ball Valves. 


*Patented 





a te em ome eee — 


JAMESBURY CORP. 
NEW STREET, DEPT. PDS, WORCESTER, MASS. . (#2) [#2 ) [45] (zs) [+7 | [#] 
Please send me the Data Sheets checked below. 


Title 








ARE 








JAMESBURY CORP., 61!1NEW STREET, WORCESTER, MASS. 
Distributors in Principal Cities 
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At 200°... 
‘KENTANIUM 


can take it 





But'heat-resistantt~ | 


\ 


nickel-chrome alloy *3¥ 
looks like this 


v 





A square of Kentanium K161B (top) and one of heat-resistant 35 chrome 
—15 nickel alloy (bottom) show the effect of 120 hours’ exposure to 2000°F. 
in an unsealed muffle furnace. 


If you need a design material that can take temperatures up to 
2200°F. under continuous operation, or higher temperatures for 
short duration . . . there’s a good chance Kentanium can solve 
the problem. 

In addition to its outstanding oxidation resistant qualities, 
Kentanium has other problem-solving properties. For example 

. the highest stiffness-to-weight ratio of any material, as 

Kentanium is only 24 the weight of steel . . . and has a YME 
up to 60-million psi. Kentanium also has high resistance to 
abrasion, corrosion, and great strength at high temperatures. 

For temperature sensing elements, rotary seal rings, hot rod 
mill guide inserts, nuclear reactor components, balls for pump 
check valves, spinning tools for hot metals . . . and maybe for 
your product ... Kentanium offers many advantages. 

For more information, send for these two booklets: B-444-A, 
“Kentanium,” and B-666, “Proven Uses of Kennametal and 
Kentanium.’’ KENNAMETAL INc., Latrobe, Pennsylvania. © sss: 


*Trademark 


UuUSTRY AND 


(Eh METAL 


OLiitnans in P Magness 
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tains its own power supply, attenu- 
ator, and zero control, and is in- 
dependent both mechanically and 
electrically of the other. Accuracy 
is Y% per cent with 7!4 ips pen 
speed on both axes. Houston In- 
strument Corp., P. O. Box 22234, 


Houston 23, Tex. 
Circle 812 on Page 19 


Temperature Chamber 


for temperatures from 
— 150 to +300 F 


Designed for moderate production 
and environmental testing, contin- 
uous operation or intermittent use, 
new 2-cu-ft unit meets requirements 


| for versatility, reliability, and econ- 
| omy. Model A-120-2-HC affords a 


temperature range from —150 to 


+300 F, +2 per cent with indi- 


| cating controller. Chamber measures 
| 24 x 12 x 13!4 in. Unit incorpo- 
| 


rates fin coil and blower, two 2-in. 


| ports, lid with multipane frost-free 
| window, lifetime silent signal, and 


internal illumination. Cincinnati 


Sub Zero Products, 3932 Reading 


| Rd., Cincinnati 29, Ohio. 
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Photocopier 


has cartridge with 
premixed developer 


| Transamatic photocopier incorpo- 


rates a no-mix cartridge containing 


| completely premixed solution. Cart- 


ridge is snapped into place for use 
and snapped out when solution 
eventually is used up, eliminating 
Solution is auto- 
matically forced to flow into the 
tray when unit is turned on, and 
automatically returns to the cart- 
ridge as the machine is turned off. 


| Copier reproduces any color, any- 


thing written, typed, printed, or 


drawn. Copies are on white paper, 
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or can also be made on a variety of 
colored papers. Unit requires only 
11 seconds per copy, is all electric. 


Transcopy Inc., 10 Paterson Ave., | 


Newton, N. J. 


Circle 814 on Page 19 | 


Engineering Desk 
has 4314 x 72-in. 


drawing surface 


Multipurpose engineering desk pro- | 


vides a 43!/, x 72 in. linoleum draw- 


ing surface with roll-holding brack- | 
ets to simplify handling of large | 
drawings. Unit converts instantly | 
into an office desk and supplies two | 


files to accommodate all filing re- 


quirements. Files can be used in- | 
dependently of the board if desired. | 
Entire assembly consists of three | 
basic parts—steel, linoleum-covered | 
top; and two files. It can be as- | 


sembled in minutes without tools, 


is simple to handle and easy to | 


WE bid 


move. Drafting Products, Hamilton 


Mfg. Co., Dept. WH317, Two | 


Rivers, Wis. 


Circle 215 on Page 19 


DC Power Supply 


provides output voltages 
in three ranges 


Low-cost DC power supply, Model | 


P60-1, is available for use in research 
and development laboratories which 


do not require close regulation of | 
extremely low ripple. Incorporating | 
all solid-state components, the | 


general-purpose power supply pro- 
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© Nenu 


a miniature 
POWER TOOL 
TO INSTALL 


HALL 


SCREW THREAD 
INSERTS 


F-} re) weleneleinlesemt—jel-i-16! 
.EVEN IN SHORT RUNS 


<> This New Lightwaleht™ 


Miniature Power Tool 

@ installs Heli-Coil Screw Thread Inserts, both Standard and 
Screw-Lock, in sizes 4-40 through 8-32. 

@ permits quick and easy size changes. 

@ is easy to use in restricted areas and miniaturized products. 

@ operates from remote motor with flexible shaft. 

@ is provided with automatic clutch and precision depth 
adjustment. 

@ speeds production and cuts costs. 


Heli-Coil Stainless Steel Wire Screw Thread Inserts protect threads 
permanently against wear, corrosion, stripping, galling, and seizing. 


Write for Bulletin 770A with complete information 
about this new Heli-Coil Power Tool. 


HELI-COIL CORPORATION 


512 Shelter Rock Lane, Danbury, Connecticut 


In Canada: ARMSTRONG BEVERLEY ENGINEERING LTD. 
6975 Jeanne Mance St., Montreal 15, Que. @ 2804 
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Aldrich Direct Flow Pumps are used throughout industry, for liquid transfer 


and in central hydraulic systems. 


“Never had a‘lemon’ yet 
in lube pumps bought 
from Brown & Sharpe!” 


.». Mr. S. G. Kooker, Chief Engineer, Aldrich Pump Company, Allentown, Pa. 


“Nobody I know of makes a better 
small pump than Brown & Sharpe,” 
says Mr. Kooker. 


B&S Rotary Gear Pump (arrow, above) lubri- 
cates “power end” of Aldrich Pumps. Stand- 
ard B&S Nos. 1, 2 or 4 models are used, with 
only slight modifications of shaft extensions 
or flanges. 


“Their quality is tops... they have 
a full range of sizes and models to 
meet our requirements. And we’ve 
never had a ‘lemon’ yet inlube pumps 
bought from Brown & Sharpe! 

“We've been installing them for 
lubrication in our reciprocating 
pumps for 14 years... and their 
maintenance problems have been 
negligible in all that time.” 

To help assure trouble-free per- 
formance in your machines, specify 
Brown & Sharpe pumps. They’re 
made right, priced right! For the 
comprehensive Catalog No. 36P, 
contact Hydraulics Division, Brown 
& Sharpe Mfg. Co., Providence 1, 
Rhode Island — or your nearest B&S 
engineer-representative. 


Brown & Sharpe 
PREGISION GeENTER 
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vides continuously variable output 
voltages in three ranges—O to 6, 
0 to 30, and 0 to 60 v de. Selection 
of output voltage range is made by 
a three-position toggle switch. 
Maximum output current is 1 amp 
in any of the voltage ranges. Input 
power required is 115 v, 60 cycle, 
single phase ac. Units measure 
714 x 4% x 11% in., and are de- 
signed for bench-top use and easy 
stacking. Consolidated Avionics 
Corp., 800 Shames Drive, West- 
bury, L. L, N. Y. 

Circle 816 on Page 19 


Strain-Gage Indicator 


has eight calibrated 
sensitivity ranges 


Accurate. indication or recording of 
static and dynamic _ strain-gage 
measurements is achieved with 
Model 800 strain-gage indicator. In- 
strument provides features and ad- 
justments to accommodate all com- 
monly used gage factors, gage re- 
sistances, and transducer-bridge con- 
figurations. Eight calibrated sen- 
sitivity ranges cover all normal re- 
quirements. Maximum resolution is 
better than I mu-in. per in. Ac- 
curacy of panel meter indication is 
1 per cent of scale. AC operation 
with regulated internal excitation 
source eliminates need for batteries. 
Electrical output is provided for op- 
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eration of standard potentiometer | 
records, cathode ray, and recording | 


oscillographs. Daytronic Corp., 225 
S. Jefferson St., Dayton 2, Ohio. 


Circle 817 on Page 19 | 


Dry Developer 


is portable, 
rotary-type unit 


Low-cost, 


type dry developer. It develops 
prints to 42 in. wide of any length, 
at variable speeds from 4 to 72 ipm. 


It provides faster print developing | 
production than stack or tube-type | 
developers, and eliminates filling | 
In addition to diazo | 
papers, machine develops foils, se- | 


ammonia cups. 


pias, and sensitized cloth. Repro- | 
duction Engineering Corp., 613 | 


Plains Rd., Essex, Conn. 


Circle 818 on Page 19 | 


Erasable Sepia Intermediate 


continuous-action Blue- | 
Ray unit for developing diazo papers | 
and materials is a portable, rotary- | 


More equipment 


manufacturers choose 
Fast’s Couplings than 
any other gear-type coupling 


Leaving other claims aside, 
the thing that counts in cou- 
plings is customer confidence 
—and industrial equipment 
manufacturers have made 
Fast’s their overwhelming 
choice. The Fast’s line is more 
diversified, too—in a complete 
range of sizes and types for 
shafts, from 4" to 32” and 
larger. 

Every Fast’s Coupling 
brings you superb engineering 


only the original gear-type 
coupling can deliver. Smooth- 
running units that are design- 
ed to outlast the machines 
they connect. Rapid service 
from experienced field engi- 
neers backed by outstanding 
stock facilities. Write today 
for full details on couplings 
to suit your needs to: KopPERS 
Company, INnc., Fast’s Cou- 
pling Dept., 412 Scott St., 
Baltimore 3, Maryland. 


FAST’S COUPLINGS 


Engineered Products Sold with Service 
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takes pencil, ink, and Repetitive symbols . . . in fact any drafting, blueprint or specification detail 
typewritten additions items . . . can be applied in seconds, rather than drawn in hours. If your 
engineers or draftsmen haven't yet discovered the speed and economy of 

No. 402 IZE erasable sepia inter- | STANPAT, they are wasting valuable hours . . . and valuable money. 
mediate permits making engineering | 


STANPAT tri-acetate sheets are quickly and easily adhered to your tracings 
and drawing correction and changes | without special equipment. Reproductions are crisp and clean . . . Won't dry 
f : > out, come off or wrinkle. Mail the coupon today and see for yourself. 
quickly and easily, without altering 
or damaging originals. A reverse- 


reading duplicate copy of the origi- 
nal is made on the new paper. It 
permits unwanted information to be 
erased, and correct details are added 
on reverse side in pencil, ink, or 
typewriter. Highly transparent base 
has excellent show-through. Un- 
sensitized matte surface retains its 
tooth after repeated erasures. Plas- 
tic coating on both sides resists water 
and grease, protects sepia image, 

and cleans with a damp sponge. aes 
Ozalid Div., General Aniline & Film — Boon 
Corp., Johnson City, N. Y. Pe 


Circle 819 on Page 19 : City State 
= ee 
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STANPAT CO., Whitestone 57, N. Y. 1 
Phone: Flushing 9-1693-1611 
(C Please quote on enclosed samples Dept. 51 
(C) Kindly send li and r) 
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NOT THE SIZE OF THE JOB IF 


but the demand for positioning 
accuracy determines the need for 


BEAVER BALL SCREWS: 





Raytheon uses this Beaver Ball Screw in 
the “Hustler” search radar to actuate a 
delicate and extremely precise instrument 
control — everything else is classified, 
except that you can hold it between two 
fingers! 


ans ade 0 ia aoe 2\ WHA, 


if i 
a é ry } & 
Sal.) ai* | ¥- 


Aaj } ¥ A> 


ne 
One of the largest ball screws ever built. 
This 40 foot Beaver Ball Screw positions 
: ¢ the carriage of a giant steel mill roll lathe 
& designed by the McIntosh-Hemphill Div. 
“Ay of E. W. Bliss. Chief advantages were 
minimized break-away friction and re- 

duced power. . 


, Our engineers will be i 


= t 
glad to work with you in “eaver pall screws 


determining if ball screw 


é ; actuation belongs in your Drecision 


product as opposed to 


: « hydraulics or pneumatics. ' Droducts 


Call on us. F INC. 
a CLAWSON, MICH. 
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Rr = 0.44(nH) 3 (2a) 
Rr = 0.35(nH)°-3 (1b) 
Rr = 0.58(nH)°-3 


and Fig. 4 becomes 


1.8 





Oscillation Rating 
Rotation Rating 
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, \No overlap 
One overlap 
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Balls or Rollers,n 


In the first paragraph under | 


“Roller Bearings,” the sentence 
should read: Life varies with 
(1/P)!9/3, not (1/P). 


Corrections for “How Sliding Af- 
fects Life of Rolling Surfaces,” 
MacuineE Desicn, Oct. 13, 1960: 

Values under “Life varies with:” 
in Table 2, page 192, should be 
1/S® and 1/S® 

The end of the first paragraph 
under “Subsurface Stresses,” page 
193, should read: 2. It shifts the lo- 
cation of this stress to about half 
the distance from the surface.? 


... the salaried professional . . . 


To the Editor: 

In your guest editorial, “The Sal- 
aried Professional” (Macuine DeE- 
SIGN, Sept. 15, 1960), the term pro- 
fessional engineer is used but is not 
defined. Because this term is not 


defined, I and many other engineers | 
feel the “trade” uses this term loose- | 


ly. 
A man with a sheepskin is clear- 
ly defined on his diploma as to the 


type of engineer he has the right | 
to profess. When he is recognized | 


politically in his area, he obtains 
the right to be listed as a “regis- 


tered engineer,” but I and many | 


others feel that only that engi- 


neer who hangs up his shingle in | 
a selected community to advertise | 
his willingness to assume his full | 


share of the business and profession- 
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Imperial D-c Motors meet the ever-increasing demand 
for dependable, heavy-duty drives in nearly every in- 
dustry today. Uver seventy years of d-c design and 
application experience is behind the manufacture of 
these motors. Ratings from 1 through 125 hp., for 
constant or adjustable speeds with shunt, series or 
compound windings are available in all standard 
enclosures. When you choose The Imperial Line you 
are assured of motors that stay on the job longer... 
keeping production high at lower costs. Write for 
bulletin or contact the sales office nearest you. 


<IMPERIA 


ELECTRIC COMPANY 
84 Ira Ave. * Akron 9, Ohio 


Semi-Guarded D-C Motor 


Drip-Proof D-C Generator, 
SAE Flange Mounting 


Totally-Enclosed 
Fan-Cooled D-C Motor 


Two-Bearing 
Motor-Generator Set 
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Ball retainers of antifriction - 


RULON A* 


add extra life and extra use 
to antifriction bearings 


A well-known bearing manufacturer, after testing many metallic and non- 
metallic materials for use as ball retainers, standardized on Rulon A to insure 
far greater service life for their bearings. Dixon’s “superTeflon” contributes 
many performance advantages in this application: 


® Because of its low coefficient of friction, 
the Dixon-supplied retainers help keep 
frictional heat to a minimum, guaran- 
tee low starting torque, and smooth 
vibration-free performance, 


®@ Due to its engineered reinforcing, Rulon 
A provides high resistance to wear and 
deformation under load . . . assuring 
precise spacing of balls. 


® Because of high thermal and chemical 


adaptability of Rulon A, the manufac- 
turer now can offer bearings for the 
widest variety of service conditions. 
Rulon A retains its mechanical proper- 
ties over —450°F to +550°F temp. 
range . . . has practically universal 
chemical inertness. 

The Rulon A retainers serve a dual 
role, having the ability to run com- 
pletely dry—or to greatly extend per- 
formance with the use of lubricants. 


As in the development of these efficient ball retainers, Dixon’s research and 
engineering groups are ready to assist design engineers in the successful and 
profitable application of Rulon to their products. Knowledge of standard or 
special reinforcing additives plus a broad experience in the manufacture of 
molded, extruded, or machined parts make Dixon the ideal source for sleeve 
bearings, bushings, thrust bearings, wear strips, cam followers, relay push- 
ers, torque control bushings, and many other mechanical and electrical 


components. 


*One of Dixon’s many modifications of Du Pont TFE Teflon 


Write for Engineering Data Sheets 


on RULON 





DIXON Corporation, Bristol, R. I. 


—Dixo 


Suppliers of basic shapes and fab- 
ricated parts in Rulon and Teflon 


Shafts run smoother 
and longer on RULON 
T-LINER BEARINGS 


Dixon’s T-Liner Sleeve Bearing . . . with 
antifriction ‘“‘floating’” Rulon insert 
(modified TFE Teflon*) ... is designed 
for applications that require high wear 
resistance with no lubrication. Available 
from stock in 10 standard sizes for ¥4” 
to 14%” shafts. Bulletin 32-T gives full 
details on coefficient of friction (low!), 
chemical inertness (high!), and price 
(low!). Write Dixon Corporation, 
Bristol, Rhode Island. sp. pony TM 


—Dixon 
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al life of that community, with all 
its attending risks, is a professional. 

When a costly error has been 
made, who is responsible? The sal- 
aried engineer who made the error, 
or the professional engineer whose 
name is on the front door? Who 
accepts the responsibility? 

In my office I have a neat legible 
sign which reads, “Our time and 
our responsibility are all we have 
to sell—don’t ask us to give either 
away.” The salaried engineer does 
not subscribe to this. The employee- 
engineer gets paid for a specific 
task of labor, whereas the profes- 
sional engineer assumes the respon- 
sibility of the salaried engineer’s 
work besides his share of community 
responsibility. 

The professional engineer is to 
salaried engineers what a college 
professor is to a teacher. There may 
be but a little difference, but “Oh 
that little bit of difference.” 

—A. T. CasstERE 
Consulting Engineer 
Fontana, Calif. 


They Say... 


“Research is the life blood of a 
large segment of industry today. 
Some of it fits into the definition of 
research as . . . study and investi- 
gation to establish facts or principles. 
The responsibilities for such research 
must be assumed by large and strong 
institutions, whether organized for 
profit or not, because true basic re- 
search cannot be hampered by any 
demand for profits, present or future. 
The costs are high, the results un- 
predictable, and there must be fi- 
nancial ability as well as determina- 
tion at top levels to seek truth re- 
gardness of profit or products if 
such research is to truly succeed.” 
—E. H. Perkins, president, Brooks 
&Perkins Inc., Detroit, Mich. 


“Since, by the 1957 estimate, we 
are already devoting three out of 
every thousand people to engineer- 
ing, it is hard to see how the society 
may afford much greater fractions 
in the engineering profession with- 
out becoming completely lopsided.” 
—Harry H. Gooner, Electrical En- 
gineering Dept., University of Mich- 
igan, Ann Arbor, Mich. 
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Heat Treatment 


gives Mac-it screws 





Recent Books 


Basic Human Factors for Engineers. | 


By Paul A. Verdier; 103 pages, 5% by 
8!4, in., clothbound; published by Exposi- 
tion Press Inc., 386 Fourth Ave., New York 
16, N. Y.; $4.00 per copy. 

A practical method of task analy- 
sis is presented. The method ex- 
plains basic facts of applied psy- 
chology in symbolized form—what 
human factors are, how to flag them 
out, and how to utilize them in solv- 
ing engineering problems. 

Subjects include designing equip- 
ment and systems for optimum hu- 
man usage, organizing a human- 
engineering department, human- 
factors working forms, performance- 
test scoring and diagnosis, and per- 
sonnel evaluation. 


Thermoelectric Materials and Devices. 
Edited by Irving B. Cadoff and Edward 
Miller, Dept. of Metallurgical Engineering, 
New York University; 344 pages, 6'/, by 
914, in., clothbound; published by Rein- 
hold Publishing Corp., 430 Park Ave., New 
York 22, N. Y.; available from MacHIne 
Desicn, $9.75 per copy postpaid. 

Recent progress in development 
of new materials for thermoelectric 
devices is surveyed. Book is based 
on series of lectures presented at 
New York University. 

First section deals with theory of 
thermoelectric processes and circuits. 
Next, a general evaluation of ma- 
terials is presented. Ensuing chap- 
ters discuss materials currently be- 
ing used and those being considered 
for future use. Last section concerns 
principles of device design and de- 
scriptions of some experimental and 
prototype units which have been 
built and evaluated. 


Machine Drawing and Design. By W. 
Abbott; 281 pages, 6 by 9 in., clothbound; 
published by Blackie & Son Ltd., 17 
Stanhope St., Glasgow, Scotland; $3.25 
per copy. 

A short review of mechanical 
drawing is followed by an introduc- 
tion to the design of the more com- 
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more durability 


"The heat treatment specifications 
for every Mac-it alloy steel screw 
are determined by its dimensions 
as well as its intended use. 


At Mac-it, large and small di- 
ameters are not run through the 
heat treating processes indiscrimi- 
nately. Instead, our metallurgists 
establish a heat treating cycle for 
each type and size. This assures 
that every screw has the proper 


combination of strength, tough- 
ness, ductility and resistance to 
vibration and shock. 


Dimensionally controlled heat 
treatment is just one illustration 
of the care which is taken in every 
step in the manufacture of Mac-it 
screws. That’s why Mac-its hold 
tight in a tight place. 


Buy by name from your 


distributor—buy Mac-it 


NEW SPECIFICATION SHEET listing new 1960 Series 
Socket Screw Industry Dimension Standards. 


Write for your free copy. 
Mac-it Parts Co., Dept. 21, Lancaster, Pa. 


MAC-IT ALLOY STEEL SCREWS 
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Gears and Differentials 


TRACTORS * HEAVY DUTY TRUCKS * AGRICULTURAL MACHINERY * POWER SHOVELS AND CRANES 
MINING MACHINES * ROAD GRADERS © BUSES + STREET SWEEPERS * INDUSTRIAL LIFT TRUCKS 


280 


by FAIRFIELD 


There is no finer recommendation for the quality 
of YOUR PRODUCT than to be able to say it is 
“Equipped with FAIRFIELD GEARS!” Long a 
leading producer of the gears needed for high 
grade trucks and tractors, Fairfield also brings 
the same standards for quality, precision, and 
performance to a wide variety of products: 
Agricultural Implements . . . Power Shovels... 
Machine Tools... Road Graders... Lift Trucks 
... Diesel Locomotives ...and a host of others. 


Fairfield’s facilities are unexcelled — you get 
all the benefits of high production rates and big 
volume output in an ultra-modern plant designed 
for producing fine gears EFFICIENTLY... 
ECONOMICALLY. Your inquiry will receive 

prompt attention. FAIRFIELD 
MANUFACTURING CO., INC., 
2307 S. Concord Rd., Lafayette, Indiana. 


Made to Order for: 
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mon details of machinery. This 
seventh edition has been largely re- 
written to include material not cov- 
ered in the sixth edition of 1954. 

Such topics as factors of safety, 
fasteners, shafts and fittings, bear- 
ings, brakes and clutches, gears, and 
valves and engines are discussed. Ex- 
ercises in drawing and design are 
also included. 


New Standards 


American Standard, ASA B1.1-1960, Uni- 
fied Screw Threads. 150 pages, 8'/, by 11 
in., paperbound; published by American 
Society of Mechanical Engineers, 29 West 
39th St., New York 18, N. Y.; available 
from American Standards Association Inc., 
10 East 40:h St., New York 16, N. Y.; 
$5.00 per copy. 

Interchangeability of screws and 
fasteners among equipment pro- 
duced by Canada, Britain, and the 
United States is covered. This re- 
vision of the 1949 standard contains 
a new arrangement of tables to in- 
crease convenience of use, addition 
of classes 3A and 3B in all stand- 
ard thread series, changes in desig- 
nations, and increase in internal- 
thread minor-diameter tolerances 
for classes 1B and 2B to encompass 
additional tap-drill sizes. 


American Standard, ASA _ B54.1-1960, 
Identification Code for Ball and Roller 
Beavings. 44 pages, 8'% by 11 in., paper- 
bound, stapled; published by American 
Standards Association Inc., 10 East 40th 
St., New York 16, N. Y.; $4.00 per copy. 

Identification codes for radial and 
thrust types of ball and roller bear- 
ings are presented. Codes include 
basic number, modification of de- 
sign, clearances and tolerances, lu- 
bricants and _ preservatives, and 
special requirements. More than 
50 tables are used to simplify pres- 
entation of information. 


American Standard, ASA Y14.15-1960, 
American Drafting Standards Manual: 
Section 15—Electrical Diagrams. 20 pages, 
8'4 by 11 in., paperbound, stapled; pub- 
lished by American Society of Mechanical 
Engineers, 29 West 39th St., New York 
18, N. Y.; available from American Stand- 
ards Association Inc., 10 East 40th St., 
New York 16, N. Y.; $1.50 per copy. 

Definitions and general informa- 
tion applicable to most of the com- 
monly used electrical diagrams are 
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presented. Detailed recommenda- 
tions concerning preferred practices 
in preparation of these diagrams are 


included. ’ 


4 


Association Publications 


Third Pacific Area Meeting Papers: 
Symposium on Fatigue of Aircraft Struc- 
tures. 138 pages, 6 by 9 in., clothbound; 
published by American Society for Test- 
ing Materials, 1916 Race St., Philadelphia 
3, Pa.; $4.00 per copy. 

Included in the nine papers are 
basic discussions of such topics as 
cumulative damage, crack-propaga- 
tion rates, and effect of biaxial stress- 
ing. Advanced discussions on design 
and test for handling spectrum-type 
loading, sonic fatigue, and high 
stress, low-cycle fatigue are also in- 


cluded. 


Maintaining the Product Portfolio: The 
Commercial Development Concept. 87 
pages, 6 by 9 in., paperbound; published 
by American Management Association, 
1515 Broadway, New York 36, N. Y.; $2.25 
per copy. 

Basic functions of commercial de- 
velopment are discussed—whether a 
market exists for a new product, esti- 
mating size at various price levels, 
introduction and initial sale of new 
products, and special studies in com- 
mercial aspects of the company. 

Importance of commercial devel- 
opment to product planning is de- 
scribed. A case study shows how 
one company met its objectives by 
utilizing a successful technology 
team. 


Glossary of Terms for Fluid Power: 2nd 
Edition—1960. 31 pages, 81% by 11 in., 
paperbound, stapled; published by Na- 
tional Fluid Power Association, 5595 N. 
Hollywood Ave., Milwaukee 17, Wis.; 
$1.00 per copy. 

About 400 terms related to fluid 
power are defined. Flow, fluids, 
cylinders and parts, compressors, 
motors, sealing devices, controls, and 
instruments are covered, An index is 
included to simplify usage. 


Ultrasonic Welding. Edited by Arthur 
L. Phillips, 38 pages, 6 by 9 in., paper- 
bound, stapled; published by American 
Welding Society, 33 West 39th St., New 
York 18, N. Y.; $1.50 per copy. 

Ultrasonic welding produces a 
metallurgical bond without arc or 
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INTER-LOCKING FEATURE 


CHANNEL READY FOR USE 


~~ -INTER-LOCKING -- 
FEATURE 


INTER-LOCKING FEATURE 


CLOSED 
ASSEMBLY COMPLETED 








Self-Locking Rubber Channel 
for Mounting Glass in Body Panels 


Its one-piece design locks and seals 
in one operation. No extra locking- 
strip needed. It’s the faster, sim- 
pler method for mounting glass in 
any type body panel—truck, trail- 
er, bus, boat, train, plane, etc. 


Extruded with inter-locking fea- 
ture at direct right angle to body, 
the Continental Channel permits 
unhampered insertion of glass. 
Locking tongue is pressed into its 
matching groove which forces the 
lips against both the glass and body 
panel—a more positive seal with 
exceptional push-out pressure. 


Compounded for maximum 
weather resistance and extra long 
life. Close durometer tolerances are 
held for uniformly tight seal against 
moisture and surest possible lock- 
ing. These rubber channels can be 
positioned first on either glass or 


body panel. All details are shown 
in illustrated brochure gladly sent 
on request. 

Ordered and re-ordered by the 
most prominent body builders, 
this Self-Locking Channel is an- 
other example of the creative 
thinking and ingenuity behind 
rubber parts by Continental. When 
you need rubber parts to do a 
specific job, call a rubber specialist 
during the planning stage. This 
often makes for economy as well as 
better end results. Call Continental 
—rubber specialists since 1903. 
Engineering catalog. 

In addition to custom-made parts, 
Continental offers an extensive line of 
standard grommets, bushings, bump- 
ers, rings and extruded shapes. Hun- 
dreds of these are shown in the No. 
100 Engineering Catalog. Send for a 
copy or refer to it in Sweet’s Catalog 
for Product Designers. 


tether ativentil tw POBLL LP 
ongnecud ty CONTINENTAL 


CONTINENTAL RUBBER WORKS «+ 1984 LIBERTY ST. + ERIE 6 + PENNSYLVANIA 
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~ SOLVE POWER 
TRANSMISSION 
PROBLEMS WITH 


STOW 
FLEXIBLE 
SHAFTING 


THE EARLY STAGE OF DESIGN 
PLANNING IS THE TIME TO 
CONSIDER STOW FLEXIBLE 
SHAFTING. 


Flexible Shafting can solve many com- 
plex power transmission problems nor- 
mally encountered in transmitting power 
through a curved path or between com- 
ponents which have relative motion most 
efficiently, and more economically. 

Use of standard or specifically designed 
power drive flexible shafting reduces or 
eliminates alignment and maintenance 
problems . . . does away with complex 
and expensive arrangements . . . re- 
moves danger of exposed moving parts. 


CHECK THESE ADVANTAGES: 
® Simplicity of Design—greater 
freedom to locate components . . . 
ideal for connecting components 
having relative motion. 

® High Efficiency-——ranging from 
80% to 95%. 

@ Safety—replaces exposed uni- 
versal joints and shafts in hazard- 
cus locations. 

® No Alignment Problems—accu- 
racy of alignment, so important 
on conventional drives, is not re- 
quired 


When next you have a specialized 
power transmission problem .. . 
check with STOW before designs 
have advanced too far. STOW 
engineers are ready to help you. 


Write for Engineering Bulletin 
No. 570 and a free torque cal- 
culator. 
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STOW 


MANUFACTURING CO. 
11 Shear St., Binghamton, N. Y. 
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spark, melting of base metals, or de- 
formation of materials being weld- 
ed. Many similar and dissimilar 
metals which were previously con- 
sidered unweldable can be welded 
by this process. 

Fundamentals, metals which can 
be welded, welding techniques, weld 
characteristics, quality control, 
equipment, and applications of ul- 
trasonic welding are covered. 


Manufacturers’ Publications 


Book Computer. By Kirk Finley Carl- 
sten and Karsten Gene Hellebust; 900 
pages, 8 by 101%, in., clothbound; published 
by Metron Instrument Co., 432 Lincoln 
St., Denver, Colo.; available from MacHINE 
Design, $15.00 per copy postpaid. 

Complete multiplication tables 
through 999 times 999 are presented 
with accuracy to six-digit answers. 
Tables were computed and tabulat- 
ed on IBM electronic computing 
equipment. Such calculations as 
multiplication and division, squares 
and square roots, reciprocals, loga- 
rithms to base 10, and circumfer- 
ences and areas of circles can be 
made. 


Motorola Power Transistor Handbook. 
Edited by Ralph Greenburg; 205 pages, 
6 by 8% in., paperbound, plastic-ring 
binder; published by Motorola Semicon- 
ductor Products Inc., 5005 E. McDowell, 
Phoenix, Ariz.; $2.00 per copy. 

Power-transistor theory, design, 
and applications are covered. Me- 
chanical, electrical, and thermal 
characteristics of power transistors 
are analyzed. Selection charts, rep- 
resentative specifications, power- 
transistor outline drawings, and de- 
rating curves are included for in- 
dustrial and military transistor 
types. 


RCA Pencil Tubes. 27 pages, 8% by 
11 in., paperbound, stapled; published by 
Radio Corp. of America, Commercial En- 
gineering, Electron Tube Div., Harrison, 
N. ].; $0.50 per copy. 

Design features of pencil tubes, 
application to systems, and consid- 
erations for electrical and mechan- 
ical circuit design are presented. A 
tube-data section covers available 
commercial and military pencil-tube 
types, and includes data on dimen- 
sions, ratings, operating values, and 
intended uses. 
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VOLUME II 
ENGINEERING 
AIDS 


@ Simplifying Constructions 
© Utilizing the Slide Rule 
© Construction Aids 

@ Shortcuts for the Engineer 


Helpful Tips and Techniques 
that apply to engineering meth- 
ods, are now available in this 
one-volume reference. This man- 
ual contains 32 pages of illus- 
trated time-and-money saving 
procedures that every engineer 
can use. 


$1.00 a copy 


Order from 


MACHINE DESIGN 


Reader Service 
Penton Building 
Cleveland 13, Ohio 


(Remittance or Company Pur- 
chase Order must be enclosed 
with order) 
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NOTEWORTHY 


Wet-Dry Shaft Seal 

Shaft seal, which is normally lubricated and cooled 
by system hydraulic fluid, will not burn out when the 
fluid is cut off. The sealing pressure is controlled by 








Intermittent 
Supply 

















Axially fixed rotating member 











the fluid pressure; when fluid pressure is cut off, the | 


sealing surfaces are held in only light contact by a 
spring. Patent 2,957,711 assigned to Thompson Ramo 
Wooldridge Inc., Cleveland, Ohio, by Leslie L. Aspelin. 


Rolling-Impulse Clutch 

A polygonal cam acts on a number of radially dis- 
posed balls to transmit rotary power through a torque- 
responsive clutch. A circular flange with a beveled 


shoulder maintains the balls in proper contact to pro- | 


vide coupling action. When the applied torque exceeds 





/Flange 


yr rr 4 




















a predetermined level, the balls are forced up into 
inclined bores. The cam then passes under the balls 
until the torque is released. Patent 2,957,323 assigned 
to Reed Roller Bit Co., Houston, Tex., by Charles H. 
Elliott and Richard E. Eckman. 


Magnetic Coupling-Brake 


An electromagnet is used to disengage a permanent- 
magnet shaft coupling that may also function as a 
brake. 
permanent magnets. Magnetic flux produced by en- 
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The coupling is held in engagement by the | 


Potented in the U.S.A. ond in foreign countries 
U. S. Patents: Re. 21994, 7294869 


The cam sector is stoin- 
i 


The roller pivot is ball > 
shaped, and rides on bec polished com 
. "es ' 
ay “ Sabulte. tr will not The link adjusting screw 
The hoirtine pointer ad-  WO"P OF distort is at the: rece 0 ante 
jusiment screw is stein 
jess steel. 


tote calibrating the Hel- 
icoid Gage. 


Exclusive Helicoid movement 
provides Sustained Accuracy 
...on the toughest jobs! 


e Helicoid Gages have no gears, no teeth—wear is 
reduced to an absolute minimum. No danger of 
fouling, either—rolling action of cam facing keeps 
contact surface clean. Even when subjected to vio- 
lent pressure pulsations or mechanical vibrations, 
Helicoid Gages stay accurate. Only Helicoid Gages 
provide all these advantages: 





Sustained accuracy—Helicoid movements have 
been tested through 75,000,000 cycles, with vir- 
tually no wear or loss of accuracy. Conventional 
geared gages on the same test became useless after 
only 500,000 cycles. 


Durability— Bourdon tubes won’t stretch, leak or 
crack. Dial faces won’t corrode or chip. 


Wide selection—Gages are available for practically 
any application from tap water to acid. Gages in- 
clude flanged and flangeless, round and square, in 
standard and flush-mounting models. Accessory 
equipment includes gage cocks, needle valves, 
siphons and snubbers. 


NEW! Solid-Front 
Safe-T-Case Gage 


This new Helicoid design diverts 
the force of a burst in a backward 
direction, away from the operator. 
The force escapes by deforming the 
back cover plate, 
which can then be re- 
placed inexpensively. 


i ) * Wrile tor Catalog DH-65 for details 


eo on the complete line of Helicoid Gages 


Distributed in Canada by Upton, Bradeen & James, Ltd. 
Quebec, Montreal, Ottawa, Toronto, Hamilton, Windsor, Winnipeg, Edmonton, Vancouver 


HELICOID GAGES *° 


Helicoid Gage Division » American Chain & Cable Company, Inc. 
925-M Connecticut Ave., Bridgeport 2, Conn. 
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Portable motor 
compressor 


B:G COMPRESSED AIR 


COMPLETELY (1.7 Fee. 


58 models to select from 


Air tank motor 
compressor outfits 


There’s never any oil-spoiled 
work with B&G Compressors— 
they never need oiling. Powered 
by B&G built motors, they are 
constructed with carbon graphite 
piston rings and skirts which 
need no lubrication; bearings are 
grease-packed and sealed for life. 

Numerous additional design 
and construction features assure 
long-lived, dependable delivery 
of cleaner, cooler, drier air and 
smooth operation. 

You’ll find the compressor you 
need in the B&G line! Choose 
from 58 models—lightweight 
portables, bare compressors, 
tankless motor compressor out- 
fits, air tank motor compressor 
outfits; from }; to 34 HP, up to 
6.57 CFM, pressures to 190 psi. 


Gasoline 
engine-driven 
compressor 

* ostfits 


PULLS UP TO 28” OF VACUUM... 


CONTINUOUSLY 








& 


BeG Vacuum Oil-less Vacuum 
Pumps are free of expensive lu- 
brication maintenance and do 
away with messy oil-laden dis- 
charge vapors. 





Two B&G Vacuum Pumps 
are integral components 
of this vacuum lifter 
which handles 2,000 

Ib. metal sheets. 





Send for 
Catalog GO-259 
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ergizing the electromagnetic coil cancels out the flux 
from the permanent magnets to disengage the coupling. 
The permanent magnets have a high permanence 
characteristic, so that the flux-bucking action of the 
electromagnet does not demagnetize them. The entire 





\Driving shoft 











| magnet assembly is held together with a nonmagnetic 


epoxy resin. A bevel on the inner end of the curved 
polepiece prevents a magnetic short circuit of flux across 
the two polepieces. Patent 2,956,658 assigned to Eaton 
Manufacturing Co., Cleveland, Ohio, by Ralph L. 
Jaeschke. , 


| Nested Flexible Coupling 


A flexible coupling allows a minimum of axial space 


| between close-coupled driving and driven units. The 
| driven shaft fits into the center of the coupling, and 
| is held firmly by a press fit, key, or setscrew arrange- 


| 
| 
| 
| 
} 


ment. 


A hole drilled in the end of the driving shaft 








Driver shaft 


Driven shaft 

















accepts the coupling, which is held in place in the 
same manner as the driven shaft. A bonded molded 
rubber layer between inner and outer annular sleeves 
absorbs vibrations and allows the transmission of sub- 
stantial torsional loads. Patent 2,956,187 assigned to 
General Electric Co., Schenectady, N. Y., by Winchester 
A. Wood. 


Self-Leveling Fluid-Spring Suspension 
Leak-proof leveling valve for a fluid-spring suspension 
uses a pair of tilt valves and a damped actuating rod. 


When excess load causes the lever arm to move from its 
_ central position, one of the tilt valves is opened, ad- 
mitting pressurized fluid to the spring until the arm is 


BELL «a GOSSETT COMPANY 
Dept. GL-67, Morton Grove, Illinois 


G; AIR COMPRESSORS 
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again centered and the suspension is leveled. If the 
load is removed, the lever arm moves to open the 
second tilt valve, releasing the excess pressure from 
the spring to maintain level position of the suspension. 





Vertical 
= 


Centering springs 





} 
r | 
| 
Fluid spring—tal} 10 
< | 


A dashpot insures that the tilt valves are opened only 
when the load is applied for a preset time, eliminating 
the possibility of value flutter caused by vibration or 
shocks. Patent 2,957,705 assigned to Thompson Ramo 
Wooldridge Inc. by Edward ]. Herbenar. 














Thermal Load Balancer 


Excessive heat generated by high thrust loads actu- 


ates a bellows to relieve the loads on thrust bearings. A | 


cooling fluid fills the chamber. As heat is generated 
by thrust loads, the coolant volume increases and 
forces the bellows to expand axially, thus generating a 
force to counteract the thrust loads. As a safety fea- 


























ture to guard against overloading of the bearing by the 
balancer, a ball check valve is used to relieve excessive 
pressure. When the pressure returns to normal, a partial 
vacuum is formed in the chamber, causing the check 
valve to open for passage of additional coolant to the 
chamber. Patent 2,956,843 assigned to Borg-Warner 
Corp., Chicago, Ill., by Roy T. Burgess. 


High-speed thrust bearing minimizes number of pre- 
cision machined parts to avoid fitting problems due 
to accumulation of tolerances. Bearing construction 
maintains the longitudinal position of a rotating as- 
sembly through inner and outer thrust plates which 


fit into a shoulder, providing spaced opposed bearing | 


faces. Provision is made for lubricating the movable 
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Here's 


ATLANTIC 
VERSATILITY 


precision-cast - 


ALUMINUM 


Typical precision aluminum castings produced at 
the Aslentic Casting and Engineering Corp. 


LARGER CASTINGS NOW ECONOMICALLY PRODUCED 


New production facilities at Atlantic Casting now 
make possible PRECISION ALUMINUM CASTINGS 
AS LARGE AS A SMALL SUITCASE (21” x 16” x 6”) 


to meet most military specifications. 


Finished piece cost may be as little as 30% that 
of finish-machined sand castings or comparable in- 


vestment castings. 


Tooling costs will average 20 to 25% that of 


comparable die castings. 


As-cast tolerances are comparable with those 


produced in ordinary machining. 


SEND OR PHONE TODAY FOR COMPLETE INFORMATION 


CASTING and ENGINEERING CORP. 


MEOM-thellaahilclicm WA: Clift 
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Design idea for... 
Machine Tool 
Builders 


PRECISION MADE... HEAVY DUTY 
CONTROL @& 
VALVES 


4 


Model 250 SV 


Model 250 SP 


These new Humphrey valves are 


a designer’s dream. Distinguished in 
Model 250 SPL ° 5 


appearance... a quality product. 

4 Compact and rugged, ideal for applications 

rie. requiring heavy duty durability. Precision 
j made for smooth, easy operation. 
Aluminum bodies and steel levers are 
machined from bar stock. Bases and 
Mode! 250SHO actuators are tough Tensiloy castings. All 

are },” size, with built-in quick exhaust 

» 6 and 80.04 cfm air capacity at 100 psi. 


Get new literature now. No cost or obligation. 


JPtumphrey Products ow. 


Model 250 SB GENERAL GAS LIGHT COMPANY 


Kalamazoo, Michigan 


oe FREEL (chin 
e 16-page 5OUape fit 
, cf catalog, shows “Alves / 
engineering / 


Model 250 ST drawings 
Model 250 SC 
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thrust faces. Patent 2,953,416 assigned to The Garrett 
Corp., Los Angeles, Calif., by Jerome Collins, Hugh 
Maclrnes, and Wilton E. Parker. 


Pressure-Responsive Flow-Control Valve 


Fluid passages controlled by pressure-actuated dia- 
phragms provide constant flow through a valve. When 








Diaphragm 














pressure rises above a predetermined level, the dia- 
phragms are forced down into the flow passages, creat- 
ing a constriction. The conical diaphragm construc- 
tion assures smooth flow through the passages and 
permits the fluid to center the diaphragms in the flow 
passages. Patent 2,957,496 assigned to Hays Manu- 
facturing Co., Erie, Pa., by Raymond J. Bartnik. 


Stress-Compensating Pressure Flange 


Twisting forces produced by internal pressure loads 
in a pressure vessel are absorbed by stress-compensat- 
ing coupling flanges. The flange structure (see sche- 
matic) forms a curved beam whose effective cross sec- 
tional depth increases progressively from the vessel wall 
outward. The arrangement eliminates sharp corners 





Pressure seal 


wel on 























\ 
weld 











and abrupt sectional area changes, particularly at the 
internal juncture of the connection between the cylin- 
der and the flange, where stresses usually tend to con- 
centrate. Patent 2,956,821 assigned to American Radi- 
ator & Standard Sanitary Corp., New York, N. Y., by 
Townsend Tinker. 


Brake Booster 

Power assistance for braking is provided by a booster 
unit as long as the vehicle is moving, regardless of 
engine power. The driveshaft of the vehicle is con- 
nected to the power shaft of the booster assembly. Force 
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applied to the brake pedal rotates an actuator shaft to 
engage a clutch which connects a cam and carrier as- 
sembly to the rotating power shaft. The cam operates 
a piston (not shown) on each side of the unit, which 
furnishes fluid under pressure to the brake cylinders. 


/Clutch discs 





Corrier 
Com 











The booster-assembly clutch is designed to provide 
slippage between the discs in proportion to the pressure 
applied to the brake pedal. Patent 2,995,426 assigned 
to General Motors Corp., Detroit, Mich., by Lothrop M. 
Furbush and Roland V. Hutchinson. 


Reversible Adjustable-Displacement Pump 


Pins fastened to connector bars ride in the grooves 
of an adjusting screw to provide adjustment of fluid 
delivery from a rotary pump, even while the pump is 
in operation. The connector bars ride in slots, and are 
fastened to support cylinders which position the piston 
bearings. Moving the bars varies the amount of ec- 





/ Connector bor 





—— e a | 


5 
a /, $ 
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centricity of the bearings with respect to the shaft, thus 
controlling the effective displacement of the pump. Di- 
rection of flow through the pump can be reversed by 
shifting the position of bearing eccentricity from one 
side of the shaft to the other or by reversing the direc- 
tion of rotation of the rotor. Patent 2,953,098 assigned 
to Royal Electric Inc., Xenia, Ohio, by Raymond W. 
Boyer. 


Hub-Shaft Coupling 


A coupling for joining a hub to a shaft is made up of 
two ring sections, prestressed and locked together by 
an annular tab. Axial pressure on the ring assembly 
provides an internal-external gripping action. Con- 
struction avoids uneven stress distribution and stress 
concentrations. The inner mating surfaces of the ring 


December 8, 1960 








Come to Goshen when parts must function depend- 
ably under conditions that demand the skillful blend- 
ing of properties like resistance to temperature 
extremes of —80°F to plus 500°F; resiliency over a 
range of —120°F to plus 600°F; low compression 
set; resistance to chemicals, acids, oxidation, ozone, 
moisture, corrosion, shock, abrasion; freedom from 
stain, odor, tackiness and toxicity. 
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for 
Custom Plastics 


Extrusions 


consult 


YARDLEY 


TUBING 


Special shapes or stand- 
ard, rigid or flexible, in 
diameters from 1%” to 
16”. Our engineers have 
developed advanced tech- 
niques that can save time 
and money on the right 
shape for your specific 
needs, 


SPECIAL SHAPES 


We extrude any shape in a variety 
of formulations to meet a wide 
range of design and performance 
requirements. Our complete tool 
and die shop is staffed with skilled 
technicians. We maintain a li- 
brary of more than 400 section 
dies, one of which may fit your 
product design. 


FABRICATED PARTS 


We shape, flatten, curve, swedge, 
drili and perform other fabrica- 
ting operations to make plastic 
parts ready for your production 
lines. Close tolerance, absolute 
uniformity, dimensional stability 
and high-gloss finish are standard 
production requirements at 
Yardley. 


Write for Bulletin 180 — and for 
prompt quotation send us your prints 


*<Pj) YARDLEY PLASTICS CO. 


SF 140.142 PARSONS AVE., COLUMBUS 15, OHIO 
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sections are slightly convex to insure even wedging 
contact, Permanent preassembly of the unit prevents 


| gouging of the hub from misalignment, anc! reduces the 


























possibility of abrasion due to foreign matter between 
| mating surfaces. Patent 2,956,826 assigned to U. S. 
| Automatic Corp., Amherst, Ohio, by Eric T. Nord. 


excessive wear. 


| 
| 





Partial-Revolution Worm-Gear Drive 


A face gear with a single circular tooth provides a 
variable velocity ratio over a partial revolution and 
allows the transmission of substantial loads without 
The face gear is mounted to a crank 
on the output shaft. As the gear is displaced from its 
central position, the velocity ratio between it and the 














driving worm becomes progressively smaller. The 
flanks of the circular tooth have concentric concave 
and convex surfaces, and the flanks of the worm are 
formed to provide complete contact. Patent 2,953,031 
assigned to The Gleason Works, Rochester, N. Y., by 
Edward F. Elman and Charles B. King. 


Dual-Piston Fiuid Cylinder 





Groove 


YH, big Extend pressure 


Le 
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WY proren 3 
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<= N Secondary inlet 


Retract : Main piston 











Working fluid is introduced simultaneously to the 
corresponding areas of two double-acting pistons in a 
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‘s PIN 


a better fastener? 


SPIROL PIN comes in Medium, Light and Heavy Duty... 


In a majority of applications, the Medium Duty 
SPIROL PIN satisfies all requirements, and gives 
cost savings through increased production by 
easier and faster insertion. Application in mate- 
rials too soft, brittle or thin for heavier spring pins 
is possible with Medium and Light Duty SPIROL 
PINS. 

Miniature Diameters...SPIROL PIN is the only 
spring pin available in ¥32" tc 052”. And, in diam- 
eters as large as %4". 

Uniform chamfer on ends of every SPIROL PIN... 
insures ease of insertion, without hole damage 
or distortion. 


Write for free TECHNICAL DATA 
MANUAL. Free samples for specific 
applications. 


Cc. E. M. COMPANY 


31 SCHOOL STREET, DANIELSON, CONN., e PRescott 4-8571 
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DESIGN 
TIMING 
RELIABILITY 
INTO 
YOUR 
CIRCUITS 


specify... 


NEW MINIATURE AGASTAT’ 


time] delay / relays 


© Recycling virtually i less than .020 seconds 

© Unaffected by Voltage fluctuations (from 18 to 32 volts DC) 

®@ Repeat Accuracy +5% 
This new AGASTAT meets the environmental requirements of MIL-E- 
5272A. Built to withstand the rugged conditions of missile and aircraft 
applications. Lightweight—less than 15 ounces. Space saving—45/” 
tall... 11%,” wide... 14” deep. Adjustable, with time delays from 
.030 to 120 seconds. Choice of operation for energizing or de-energiz- 
ing. For complete specifications, write Dept. A37-1228. 


AGASTAT TIMING INSTRUMENTS 
(sy) ELASTIC STOP NUT CORPORATION OF AMERICA 


1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 
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CORBIN EXCLUSIVES 








ECONOMY _ .RANCE 
APPEARS UTILITY 





U.S. Patent 2948141 





Patent Applied For 


WITH 


#440 BOX 
LOCK 
COMBINATION 


LOCKING CHANGEABLE 
AND 
MECHANISMS META AT WILL 


e 2 
DESK LOCKS FOR 
pit a @ CARRYING CASES 


SPRING ST © CASH BOXES 
MECHANISMS STEEL CLIP | © 
. MEDICINE CHESTS 
OPERATING FEATURES | and other uses 
e @ FAST APPLICATION 
@ POSITIVE HOLDING 
pro @ CAN'T TAKE 
PERMANENT SET 
MECHANISMS, 
por #441K 
WITH 


. eB) RECESSED 
May Be ; FRONT PLATE 
KEYED ALIKE, ak | ‘ 


DIFFERENTLY JUST Other 
OR SNAP ON SESAMEE 
MASTERKEYED na PADLOCKS, 


JOB’S DONE LUGGAGE 
LOCKS 


AVAILABLE ON 
CCL CAM 














Viel 


Many other types of locking de- 
vices, over center, 3 point catches 
and kindred items. 


Call on us for recommendations 
and solutions to application 
problems. 


CORBIN CABINET LOCK DIVISION 
THE AMERICAN HARDWARE CORPORATION 
NEW BRITAIN CONNECTICUT 
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LONG-LOK™ 


self-locking 


TERMINAL 
STRIP 
SCREWS 


¢ Eliminate lock washers 
e Will not shake loose 

¢ Insure reliability 

of circuits 


These specially developed 


self-locking screws resist 
shock and vibration, eliminat- © 
ing the possibility of short | 
circuits due to screws work- % 


ing loose. They will not affect 
conductivity. 


Because they eliminate lock 


washers, they save weight ~ 


and speed assembly time. 


They are reusable, meet MIL- 


F-18240 specifications and 
can be head marked for self- 
lock identification. 


LONG-LOK Self-Locking Ter- 


minal Strip Screws are avail- © 
able in all thread sizes and ; 


styles. For original equipment 
installation or overhaul —mili- 
tary or commercial—they 
provide highest reliability of 
component and system. 


Write for Catalog LL-60 


LONG- ioe 


CORPORATION © 


2601 Colorado Avenue * Santa Monica, Calif. 
UPton 0-6335 * TWX S MON 7146 


LONG-LOK EASTERN CORPORATION 
68 Urban Avenue, Westbury, L.!., New York 


LICENSEES AND REPRESENTATIVES IN. PRINCIPAL CITIES 
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pneumatic-hydraulic cylinder to assure immediate re- 
sponse. When pressure is applied during the extension 
cycle, as shown, the fluid acts on the surface of the 
main piston and is ducted to the corresponding working 
area of an auxiliary piston. The retract pressure inlet 
allows fluid to drain from the retract chamber. During 
the retract cycle, fluid under pressure flows through 
the inlet and acts on the reverse side of the main piston. 
A groove on this surface assures immediate response 
of the piston during the retract cycle. Patent 2,956,549 
assigned to General Motors Corp., Detroit, Mich., by 
Harry C. Malpass. 


Three-Way Valve 


Separate solenoids control two diaphragms to pro- 
vide any of three combinations of water flow in a mix- 
ing valve. Energizing one solenoid (shown) causes the 
diaphragm to lift from its seal, allowing flow of cold 
water from inlet to outlet. The other solenoid and its 
diaphragm control hot water flow. For warm water 





Vertical 
SO 
































flow, both solenoids are actuated together. Because the 
hot water outlet is larger than that for cold water, the 
pressure is greater on the cold side of the ball, keeping 
it from seating. Thus, warm water issues from what is 
normally the hot water outlet. Patent 2,955,688 as- 
signed to General Electric Co. by Aiden M. Stone. 


Epicyclic-gearing shaft retainer prevents axial and un- 
desirable angular movement of the planet pinion shafts. 
A split snap ring fits into an annular groove in the 
hub. The peripheral portion of the snap ring engages 
a transverse keyway in each pinion shaft, locking the 
shafts against angular movement. Keyways are deep 
enough so that the rings may be expanded to permit 
disassembly of the unit. The ends of the split ring 
are bent away from the hub; these tabs are in contact 
with the shafts, preventing rotation of the ring on 
the hub. The pinions may be removed separately from 
the assembly. Patent 2,959,073 assigned to Deere & Co. 
by Richard E. Doerfer and Vernon L, Rugen. 


Copies of patents briefed in this department may be 
obtained for 25 cents each from the Commissioner of 
Patents, Washington 25, D. C. 








INSTANTLY MEASURES 
COMPRESSION OR TENSILE LOADS 


w» Accurate to within 1% of full scale capacity. 

» Jewelled dial indicator repeats perfectly. 

w Shockless mechanism for rough jobs. 

w Red maximum pointer registers peak loads. 

» Optional switch controls mechanisms. 

w» Accommodates wide variety of attachments. 

w Available as combination push-pull model. 

w Extremely compact. Fits into ‘‘tight’’ spaces. 

w Flexes millions of cycles without damage. 

12 different capacities from as low as 0-10 Ibs. 
up to as high as 0-50,000 Ibs. PSS 


WRITE FOR FREE ILLUSTRATED CATALOG AND PRICE LIST 
14564 Keswick Street 


wc.Dillons CO.,INC. van Nuys 11, California 
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“ transfer 


without 
complicated 
gearing... 


SIERRA MINIATURE MECHANICAL 
CHAIN AND SPROCKETS... 


Provide precise, positive motion transfer 
through several planes simultaneously with NEW 
no cable slippage...no complicated gearing. CATA:.OG 
Unlimited center-to-center selection for min- 
iature and sub-miniature assemblies in servo 
systems, gyro systems, special cameras, 
electronic equipment, and small precision 
instruments. Less weight, cost, maintenance 
—wider tolerances. Designed te operate 
around minimum 7-tooth sprocket with root totes aa 
diameter of .250 inches. Chain pitch application data, 
.1475 inches; Weight .45 oz. per lineal ft. Fa yen os 
Material: stainless steel, or other materials. pitch and sprocket 
yf sizes, suggestions 


for calculating 
center-to-center 


123 E. Montecito Avenue, 7 distance. Write 


for yours today. 
Sierra Madre , California 
Tv. Mm. Rese. 
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AIRMATIC 
MINIATURE 


compact, space-saving 
and easily installed 


Wherever space is at a premium, Airmatic 
Miniature Air Cylinders are today’s number 
one selection for aiding in dependable, main- 
tenance-free automation. 

For activating electrical contacts in test jigs 
and fixtures—as miniature air vices—in auto- 
matic work for feeding, ejecting, soldering 
and many other applications. In fact, applica- 
tions are limited only by the ingenuity of in- 
dustry’s design and production engineers. 


Shown here, for example, is Airmatic No. 
C-1125 mounted on the gravity feed chute of a 
vibrating parts feeder. 

The complete miniature line (with bores of 
¥”, 4", %", 1”, 1%", 1%” and 2”) are de- 
signed with thick brass tube walls. 

Airmatic products lead the field in quality, 
delivery, price! Get your copy of “Airmatic 
Cylinders for Automation”, Bulletin 91017, 
today. 


AIRMATIC “ici 
: 1. tom 
wee b Be BN t-teoleit-\i- me \ 4-e Ol(- 02-1 T- ale Mt Mm @ lal [o) 


Phone: WOodbine 1-5320 © Western Union: Airmatic Valve, Inc., FAX, Cleveland, Ohio 
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For Guaranteed Quality 


LOOK TO THE DIAMOND OF THE INDUSTRY 








Additional Departments 
SHOPS 
@ Pottern @ Machine e Die 
FACILITIES 


@ X-Ray @ Laborotory 
@ Het Treat @ Wheelabrator 


Send for the brochure “Behind 
the Scenes”. . . complete digest 
of Hampden Brass’s experience, 
Equipment and Facilities 


@eeeoee#e#eee#e#eeee#esestrteee#eee#e#e#se#tee#eeeeeeeseee 


a 
Br. bs ktampden Bross & Aluminum Company 
nineties taaaanneaenee 


WNON-FERROUS CASTINGS: Sand, Permanent Mold, Die and Structural Fiberglas 
Complete Pattern & X-ray Facilities 
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FHP motors... engineered 


especially 
for your 
product 


Stops 
Costly 
Scratches 


MYSTIK BRAND® 


Protecto-Mask* 


The new RAE M-40 Series, in 3 ratings 
oat 5000 RPM. AC/DC Universal or DC 
Shunt. M-4). and M-42 rated 1, H.P 
M-43 and M-44 rated ¥%, H.P. M-45 
and M-46 rated 1 H.P. Available with 
any of Rae's gear units. 


motors 


RAE engineers are recognized specialists in solving 
difficult FHP motor applications. By careful analysis 
and testing of your product, they can save you time 
and money in selecting the right motor. 

RAE offers outstanding service and quem ina 
large variety of motors. Available in voltages up to 
250, and up to 1/2 H.P. (higher for intermittent 


duty) with many gearhead motor combinations. 
Find out how RAE motors can improve your prod- 
uct and reduce costs as they are doing for other 
leading manufacturers. 

*Send for the ‘‘RAE'’ Engineering Dota Sheet. It will help you 


SELF-ADHERING COVERINGS 


Like putting mittens on kittens, you can protect 
polished finishes on aluminum, stainless steel, plas- 
tics, glass... metals and materials of all kinds... 


supply the dota necessary for recommendations and prices. 


AC/DC Universal * DC Shunt Wound « 
DC Series Wound + Gear Reduction 
ae@ ep e) mm G0) tm Motors * Governor Controlled Motors * 
Motors for Rheostat Control * Motors for 


Electronic Control * Permanent Magnet 
Metors and Gearmotors. 


This self-stik “skin” applies quickly from the roll— 

provides a tough, scratch-proof covering during all 

processing, fabricating, handling, shipping, storage. 

Write today for information and samples. 

’ ot es Street AADAL 4 2 
ial isconsin 


Mystik Adhesive Products... inc. 
4234 W. Drummond Place, Chicago 39 
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need DRIV-LOK 


grooved pins in 
SPECIAL MATERIALS? 





DRIV-LOK Pins — the positive locking, solid 
steel body grooved fasteners — are also avail- 
able in a variety of special materials to meet 
particular requirements of strength, corrosion 
resistance, electrical qualities, or combina- 
tions of these properties. Like all DRIV-LOK 
Pins, they are carefully made to exacting 
standards, are easy to install and will reduce 
your fastening and assembly costs. 


Write us, describing your fastening requirements. 
Recommendations made and catalog sent without 
obligation. 


DRIV-LOK SALES CORPORATION 


715 Park Avenue ° Sycamore, Illinois 
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DYNACO 
MASTER 
CATALOG 

F-128 
128 PAGES! 


| 
| 


LISTS OVER 
50,000 DYNACO 
COMPONENTS 
AVAILABLE FROM STOCK! 
Gears ¢ Shafts ¢ Differentials 
Transmission « Speed Reducers & Gearheads 


GEAR CO. INC. 
AMITYVILLE, 


NEW YORK 
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SOUTHWEST 


re a 


R 


SELF- ALIGNING 
BEARINGS 


ROD END 
TYPES 


PATENTED U.S.A. 
All World Rights Reserved 


PLAIN TYPES 


CHARACTERISTICS 


1 
2 
3 
4 


ANALYSIS 


Stainless Steel Ball 
and Race 


Chrome Alloy Steel 
Ball and Race 


Bronze Race and 
Chrome Steel Ball 


**Dyflon’’® Plastic 
Alloy Inserts. CRES 


RECOMMENDED USE 


For types operating under high 
temperature (800-1200 
degrees F.). 


For types operating under 
high radial ultimate loads 
(3000-893,000 Ibs.). 


For types operating under 
normal loads with minimum 
friction requirements. 


For types operating under 
rotational, high radial loads 


and !ong cycle life 
where lubrication is impossible. 


Ball and Race. 
Chrome Alloy Steeis. 


Thousands in use. Backed by years of service 
life. Wide variety of Plain Types in bore sizes 
3/16” to 6” Dia. Our engineers welcome an 
opportunity of studying individual require- 
ments and prescribing a type or types which 
will serve under your demanding conditions. 
Southwest can design special types to fit indi- 
vidual specifications. Write for Engineering 
Manual No. 551. Address Dept. MD-M60. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


Circle 608 on Page 19 





eee eet 


seitsaarsa 


.In New 


HONEYWELL 


VISICORDER® 
OSCILLOGRAPH 


Here you see a classic illustration of 
the adaptability and versatility of Sim- 
platro!l Electric Clutches and Brakes. In 
this new Honeywell Model 1012 Visi- 
order Recording Oscillograph two sets 
of Simplatro!l Duplex clutches, two Sim- 
platrol clutches and one Simplatrol brake 
form a compact, swift, silent and sure 
“team”. 

The Heiland Division of Minneapolis 
Honeywell has set an extremely high 
standard of speed and accuracy for this 
clutch and brake installation. Simplatrol 
has met the challenge. 

In Simplatrol electric clutches the pat- 
ented diaphragm makes the difference 

. it’s the only moving part in the 


ge ne er implatrol products corp. 


large, miniature and small and fixed field 


clutches and brakes 24-5 SALISBURY ST., WORCESTER, MASS. 


Representation in Key Industrial Areas 
futg WER 


* : ° 
pany celebrated its 50th Anni- 
versary. Our sole product is the 
e electric clip...the best 
Si 
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246-9 
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tool in the world for 
quick test connections. 


Our latest clip catalog is 
jam-packed with the fruit 
of these 50 years’ work. 
The right test clip for every 
electrical maintenance job 


can save more work and 


more time than you think! 


cee 
ba st 


NOW! Synthetic Fiber Felts and Wool Felts designed for exacting, 
special applications! 


NOW! Available CUT to meet your specifications! 
NOW! Large diversified inventory insures prompt delivery! 


*Available in all weights, widths, colors, etc. and 
made to S.A.E. and Federal Gov't. Specifications. 


er 
ii 


eee cae 


PRES 


Sete 


seeeetteaeern 


CATALOG...FREE SAMPLE z 
he Folder of samples | OF “MINI-GATOR" CLIP ILLUSTRATION 


See 


and applications of : | 
industrial Feit. ze \™ ACTUAL SIZE 
ee soiree A Company With A Tradition..:And A Future 


ame 


CONTINENTAL E Exlsl COMPANY, 


4 22-26 WEST 15th STREET ‘ NEW YORK 1 


1589Q EAST 31st STREET e CLEVELAND 14, OHIO 
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Get Easier, More Accurate 
aS Cylinder Speed 
Control 


with ® 
Pneu-Trol 
VALVES 


IN AIR OR 
HYDRAULIC USE 


2,000 (brass 
or aluminum) 
and 5,000 (steel) p.s.i. 


Pneu-Trol Valves combine in a short, com- 
pact body, a tapered fine thread needle 
for extremely accurate air or oil flow 
control and a floating retro ball check, 
which permits full flow in the opposite 
direction. Retro ball floats in most sensi- 
tive position to seat, requiring only a 
slight differential pressure to fully open 
er close it. Check Valve and Needle Valve 
incorporate single function features of 
Flow Control Valve. All valves available 
in 5 female pipe sizes — Ve" to %”’. 
Valve bodies are made from brass, alum- 
inum, steel or stainless steel. Attractive 
Prices — Immediate Delivery. 

Write for Illustrated Circular and Price List. 
Single Acting 
Cylinder 
Speed Control. 


Inlet speedcontro! for 
Double Acting Cylinder. 





























NEEDLE VALVE 


2925 GRANT STREET 


BELLWOOD (Chicago Suburb) ILLINOIS 


DRAFTSMEN! 
ENGINEERS! 


DESIGNERS! 


TA ‘‘King-Size”’ 
Instrument Cases 
4 PAGES 


atondard 
inateument 


TA Standard 
instrument Cases 
20 PAGES 


Learn how TA’s new predesigned Instrument 
Cases solve your equipment housing problems. 


SEND FOR YOUR FREE copies! 


THESE EXCLUSIVE FEATURES—STANDARD WITH TA—SAVE YOU TIME AND COST 


Predesigned panel-layouts for perfect fit. 
Large selection of standard sizes and styles. 
Wide choice of standard handles, access 
doors, panels, and other accessories. 

All standard Cases include panel gaskets. 
All Cases protected by air relief vaives. 
Available in depths from 2% to 18 inches. 
Fast delivery (prototypes in 4 weeks). 

No tooling charges on standards. 
Precision quality. 

Reinforced aluminum construction. 

TA Cases are color matched to, and inte- 
grated with, the instruments they are to 
contain. 


ener 


FSeenaws 


~~ 


INSTRUMENT MANUFACTURERS: 
If you make portable instruments or 
equipment, you can't afford not to inves- 
tigate the TA line. 

TA Cases come in a diversity of stand- 
ard lid sizes, and are sold at proprietary 
prices. During assembly the depth can 
be cut to your exact specifications. Or, 
if you like, TA will furnish you free vel- 
lums and templates so you can save your- 
self money by designing your product to 
fit one of the many standard sizes. 


Start saving big money right away. Send for 
your valuable free TA manuals today! 


Ta Mfg. Corp. 4607 Alger Street + Los Angeles 39, Calif. 
(or call CH 5-3748) 


TWX 9863 Glendale, Calif. -« WUX CAT Los Angeles, Calif, 
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IT’S NEW...IT’S MONO-RACE’’® 
LARGE BALL BEARING CONNECTIONS 
THAT ROTATE UNDER LOAD 


DOES TWO JOBS IN ONE—a load bearing member . . . and 
a connection that reduces the wear, maintenance and adjust- 
ment of center pin and roller designs. 

BUILT TO YOUR SPECIFICATIONS AT THE LORAIN PLANT. 
All operations—machining, grinding the races, hardening, and 
gear cutting—are under rigid control. 

DESIGN FIELD-TESTED FOR 10 YEARS. “Mono-Race”’ is 
similar to the famous “‘Shear-Ball’’ connection used success- 
fully on Lorain shovel and cranes for 10 years. 

MONO-RACE IS AVAILABLE IN 2 TO 12-FT. DIAMETERS 
in a wide range of mounting arrangements. Ball sizes 1 inch in 
diameter and up. Write for details. 


MONO RACE DIVISION 
TRADE MARK 
THE THEW SHOVEL COMPANY, LORAIN, OHIO 
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IDEAS! 
for heavy equipment 




















Looking for new solutions to heavy-duty power problems? 
This new brochure has full information on heavy-duty 
transmissions with input torque capacities of 150 to 
2500 ft-lb. Included is “idea material” describing: 
@ Standard transmissions customized to each application 
@ Wide variety of “engineered-to-order” transmissions 
® Specifications (capacities, speeds, gear ratios) for 
heavy-duty applications 
@ Examples of single-speed, multiple-speed and right 
angle drive transmissions 
Send coupon for your free copy . . . or see our Catalog 
in Sweet's Product Design File today! 


Cotta Transmission Co., 2340 - lith Street, Rockford, Illinois 
Please send my copy of ‘Cotta Heavy-Duty Transmissions" to 


Name a 


Company 
Address 


City__ 
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MAYLINE 


Choose from a Mayline 


Space Saving 
COMPLETE LINE wood Satie 


of steel 


SE Meee 


For greater efficiency in the drafting room install 
Mayline wood drafting furniture. 





* ba | 
Ui power litings With wood 4-Post tables, supplemented by wood plan 
files, there are seven possible space saving combi- 
and accessories 


nations. For complete particulars and prices see your 


| dealer, or, write to factory for Folders S-17 and S-20. 


MAYLINE 
INIAVW 


MAYLINE COMPANY, INC. 


601 No. Commerce St. 
Sheboygan, Wisconsin 














MAYLINE 
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416-PAGE 
PIG MASTER 
CATALOG #21 


| ists over by 

A—JIC Flare Tube Fittings G—Ball Check Valve ‘ PRECISION INSTRUMENT PARTS 
B—Manifold Fitting H—Lateral Outlet Fitting geil and ASSOCIATED COMPONENTS 
C—Needle Valve I—Universal Elbow Available From) STOCK! 
D—Pipe Nipple J—Dryseal Pipe Fitting 
E—Flange Manifold K—Hex Reducing Bushing 
F—Straight Thread, L—Swivel Elbow 

"O” Ring Seal Fitting M—Barbed Hose Stem 








You can depend on L & L's quality, availability, and 
selection of steel couplings for piping all industrial 
hydraulic circuits, 

Write for more information on 


items of interest to you 


« - 
Land L Manufacturing Company : ae , 
21590 Hoover Road + Warren, Michigan f : GEARS © SHAFTS* COLLARS* CLUTCHES 
ae BEARINGS» COUPLINGS « DIFFERENTIALS 
SPEED REDUCERS and many other Pre- 
cision Engineered Parts & Components. 


your FRE PIC DESIGN CORP. 


as # ‘ today. AM Subsidiary ot BENRUS WATCH COMPANY, Inc. 
Distributors in Principal Cities 477. Atlantic Ave., East Rockaway, L.I., N.Y 
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ft, UPHOLSTERED, 
RAFTING CHAIRS 


2 inch upholstered seat 

¢ Full swivel seat 

e 2-way adjustable backrest 

¢No_ soiled hands when 
adjusting seat 

e Three sizes: 20” to 28’— 
24” to 32’—28” to 36” 

« Gray, green, beige or brown 
finis 


Also available with round 
metal or wood seat; 
formed plywood or 
hardwood saddle seat. 


FREE TRIAL 

Use an AJUSTRITE chair or 
stool for 30 days without 
obligation. Prove to yourself 
the many advantages 
AJUSTRITE offers in com- 
fort, utility and economy. 
Write today—we'll do the rest. 


10 YEAR GUARANTEE 


— 
Oo @ 


i 


} JUST LIFT SEAT TO DESIRED HEIGHT 


BS th 8 a ysto EQUIPMENT CO. 


CHAIRS ... STOOLS 


Bowling Green, Ohio 
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‘ALARM 


ROTAMETERS 


SIGNAL ABNORMAL FLOW RATES 


SK Alarm Rotameters accurately measure fluid rate 
of flow—activate a light or alarm device, start or 
stop a pump, motor, control unit in case of abnormal 
flows. They are accurate, economical, dependable. 


Get details in new Bulletin 18A. 


ay 


*t?- 


MAGNETIC | 


TYPE 


ELECTRONIC TYPE 


Schuilé and Koerling COMPANY 


INSTRUMENT Divisiton—— 
2277 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA 
EXPORT DEPT.: 1505 Race Street, Philadelphia 2, Pa., U.S.A, 
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“Spincraft: experience in 
Space can mean down to 
earth savings for you... 


Spincraft, with over a decade of missile 
experience, was a natural supplier for 
contractors on two recent rocket projects. 
One, the IRIS, was large; the other, 
NIKE CAJUN, was small. 


Only Spincraft’s 
kind of experience 
and equipment 
could fashion 
these tapered 
aluminum cones 
to the exacting 
tolerances 
required. There- 
fore, Spincraft’s 
unique skill is 
constantly being 
applied to the 
solution of 
unusual 
metal-forming 
problems. 


Investigate 
Spincraft — it 
can mean im- 
proved design 
and lower cost. 
Send your 
prints or phone 
for a Spingineer 
to visit you. 








Write for Notes For An Engineer’s 
File, a series of valuable bulletins. 


4131 W. STATE ST., MILWAUKEE, WISCONSIN 
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5 | WHEN QUALITY-IS YOUR TARGET... 
UNITED ELECTRIC THE GRIPWELL ELECTRONIC CHASSIS 
Multi-Purpose LATCH HELPS YOU HIT THE BULLSEYE 


PRESSURE CONTROLS | dap cit sen 


indicator 
Secondary MINIATURE 
extreme vibra- GRIPWELL 


tion lock 


Proven Hartwell Permanent 
trigger action Gripwell 
lock handle 
20° free travel 
for gripping Keeper 
designed 
Boss for optional for easy 
bar handie sealing c= 
1/2” take-up + 8 to 1 mechanical advantage 


GRIPWELL® ELECTRONIC CHASSIS LATCH 


A handsome, strong and durable handle latch to fasten 
“plug-in” type electronic chassis, providing for positive 
ejection and injection of the chassis and allowing an eight 
to one mechanical advantage, with a total one-half inch 
take up. 


> Skeleton-TYPE J40 


These controls are compact, precision-built, rugged 
and inexpensive. Type J7 is ideal for controlling 
air, gas or liquid pressures up to 500 psi . . . Type 
J40 for pressures up to 250 psi. 








Adjustable Pressure | j7 . . » Various models cover 
Ranges. ranges between limits of 0 and Write today for complete information 


| 500 psi THE HARTWELL CORPORATION 


| J40 . . . Various models cover 
ranges between limits of 0 and 9035 VENICE BOULEVARD, LOS ANGELES 34, CALIFORNIA 


| 
| 250 psi Offices: Chicago - Ft. Worth - Hackensack - Seattle - Wichita 
| 











Switch Ratings | 15 amps or 20 amps at 115 or 
| 230 volts A.C., also D.C. switches 
| upon specification 


Switch Types ai | N.C., N.O., or Double throw, no 


So SPLIT-SECOND TIMING 


Electrical Connections y7 oe screw ty type terminals on 


switch standard wi ith th e 
J40 . . . solder type terminals on 


| switch standard NO-FILAMENT-TUBE 


On-Off Switch | Fixed and uniform throughout : 
aaa. nance Specified range is is standard E L a6 7 Ww 0 N ‘ C a! 


Mounting j7 4” NPT female, brass 
fitting standard 
J40 ... ¥%” NPT male, brass 
| fitting standard Instant Timing 
a — = — cold-cathode tube 
Variations Design variations are available requires no warm-up. 
upon specification Immediate Recycling 
heey » Ie . . . — no recharge time 
Applications On industrial equipment and en- needed for capacitor. 
| gine applications . . . marine, air- Flexible Arrangements 
| craft or special Purpose — four models with 
; many circuit features. 
Acai UNITED ELECTRIC offers a complete line of Short-time Intervals 
temperature, pressure and vacuum controls .. . UE 1.5, 3, 6, 12 sec. standard; 
application engineers specialize in solving unique 0.2, 0.5, or 24 seconds on Model C 
problems. special order. 
Easy Setting — short intervals can be spread over entire dial. 
Eight-ampere Contacts — single-pole double-throw load. 
Send for full particulars today. Bulletins avaii- Small Size —3%”" wide x 4%” high x 2” deep. 
able upon request. Type J7 . . . Bulletin No. 5-7, Low Cost — Model A . ......$29.00 list 
, Model C shown (momentary-contact start) . 32.00 list 
Type J40 . . . Bulletin No. 5-9 Special features built-in on all models at nominal cost. 


! niedbectre toro 
comrany Mm FARMER "ELECTRIC 
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pear too short to operate a mechanical Ba oan 
SCHOOL STREET, WATERTOWN, MASS 


2300 WASHINGTON ST NEWTON LOWER FALLS, MASS 
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Spherical movement (on push 
only) and axlal movement provide 
precision alignment between cyl- 
inder and machine. Couplers 
shipped with .002” clearance be- 
tween floating head and shoulder 
of retaining nut. 


med 


cd 


SPHERICAL 
Geet 





002” 





for D Lower Costs? 


Designing or Re-designing? 


SELF-ALIGNING 
ROD END COUPLER 


e@ Reduces cylinder bearing wear caused 
by side loads and binding 


e Compensates for machinery deflection 
due to weight shifts 


e@ Saves cost and time of custom-designing 
special assemblies 


e@ Allows greater machinery tolerances 


e Simplifies machine installation, either 
OEM.or on the job 


é Fits all air and hydraulic cylinders built 
to industry standards 


« Maleor female couplings. Female thread 
mates with standard style No. 2 cylinder 


piston rods 


e Immediate delivery from stock of cou- 
plers for %,1, 1%, 1%, 2, and 24-inch 
diameter rods. Also available for 3, 3%, 
4%, and 54-inch rods. 


5602 PIKE ROAD, ROCKFORD, ILLINOIS manufacturers of: high- and low-pressure hydraulic cylinders * heavy-duty air 


cylinders * adjustable-stroke cylinders * dispensing cylinders © intensifiers © single-acting cylinders * booster cylinders 
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CU More Sales Appeal? 
OC Improved Quality? 


You'll find the answer in Die-cast Parts by DOLLIN 


LOWER COSTS! Amazing savings in 
piece costs—secondary operations— 
combining of parts—finishing costs 
—assembly costs are made by using 
DOLLIN die-cast parts in place of 
other methods. 

SALES APPEAL! Intricate exterior 
shapes and designs—complex interior 
holes, bosses, studs, sections, wall 
thicknesses are automatically pro- 
duced—all in one shot! Wide choice 


DOLLIN bd 


Zinc and Aluminum 


DIE-CASTINGS 


of plating, buffing, polishing and 
finishing may be applied. 

IMPROVED QUALITY! DOLLIN die- 
castings meet strictest specs for 
clean, sound, on-size, on-grade 
castings. Zinc die-castings are pro- 
duced under the C-Z Certified Zinc 
Alloy Plan, aluminum castings are 
spectographically checked. 


Submit prints or sampies of parts for 
engineering advice and quotation, with- 
out obligation. Write for facilities brochure. 
DOLLIN CORPORATION 
612 So. 21st St., Irvington, N. J. 
See ‘Yellow Pages’’ for nearest office 
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AVAILABLE = 


FROM STOCK... 


At F-Valet-tge! 
SPIRAL BEVEL 
Gears 


Z 
Co. : 
FZ > gg 


€ 


a 


o 

. 

% 

, 

Y 
BA 


Why wait for delivery on spiral bevel gears? ARROW 
ships from a full stock of common sizes, in ratios: 
ltole2tole3tol e 3 to2 and 4 to 3. Gear sizes 
of 1.000 to 13.000 pitch dia. Teeth are precision matched, 
case hardened and crown lapped. Sets are precision 


made, high speed tested. 


WRITE FOR ENGINEERING MANUAL 


ARROW (Fear 


2301 Curtis Street 


Downers Grove, Illinois 
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Send for official entry blank... POSSIBLE ONLY 
with a 


To: Copper & Brass Research Association MD 
420 Lexington Ave., New York 17, N.Y. t SIGMAMOTOR 


Please send me entry blank(s) for 1961 
Copper and Brass Achievement Award competition. 


Name 





Firm 





MOVE CORROSIVE LIQUIDS} 


7 
; 
t 
Address @ Material being pumped never comes in contact 
é 





with pump mechanism. Wave-like motion of steel 
fingers forces material through Tygon tubing. 
By changing size of tubing, capacity can be 
increased or decreased. Pump housing opens for 
removal and insertion of tubing. 


City. State 





rf Seen ewee a 


= GPumMP 2 OR 3 


ANNUAL x > DIFFERENT LIQUIDS 


ES SIMULTANEOUSLY 

; Some models wili accommodate up to four tubes 
Cc O r i“ = R an d = R A S S so that four different liquids can be passed 
through the pump at one time without danger 


A G | ! E V E IVI E N T = of contamination. 
AWARD FEED AND MIXp 


One or more tubes can be feeding materiol 
to a mix while a larger tube is recirculating 
CATEGORY 1 ist the liquid to produce agitation and thorough 
| mixing. Viscous matericls can be pumped 
CATEGORY 2 Arch j without danger of gumming or plugging. 
Remove tube and pump is clean. 


meter avoitives 


One or more additives can be pumped to a solu- 
tion in the exact amount desired by selecting the 
correct size of tubing and regulating pump speed. 
Various controls can be incorporated to close 
valves ahead of pump. 





Capacities from 0.5 ce. per min. to 4.5 G.P.M. 
Write ror complete information on sizes and capacities. 


SIGMAMOTOR, INC. 


26 N. Main Street * Middieport, N. Y. 








Circle 628 on Page 19 Circle 629 on Page 19 








Is This Job for You? 


BACKGROUND—Recent degree in mechanical or electrical engineering. About 
three years of design-engineering experience. 


ABILITIES—Able to evaluate technical information on design techniques, new 
machines, components. Provable ability to write clearly and accurately. Should 
work well with people, have initiative and imagination, demonstrate creative 
as well as practical ability. 


ENVIRONMENT—Cleveland, Ohio, with some out-of-town travel. As assistant 
editor on MD’s staff of 21 engineer-editors. In Penton Publishing Company, 
a growth company, with 5 magazines and some 60 editors. 


COMPENSATIONS—Salary comparable to that in industry. Chance to grow 
within the company. Unusual opportunity to broaden education, experience, and 
contacts. Stimulating work. 


If this appeals to you not merely as a job but as the basis of a 
career, write at once (with all pertinent facts) to the Editor, 


MACHINE DESIGN, Penton Building, Cleveland 13, Ohio. 





MacuHINE Desicn 








The Most Compact Solenoid 
Valve in the Fluid 
Power Control Field... 


VERSA SERIES © 





7 
4 


Versa’s new four-way solenoid valves measure 
only 514” high by 1544” diameter, yet have a full 
3/16” diameter flow area. Completely corrosion- 
resistant and simple to install, Versa Series “A” 
solenoid valves are available in over 100 different 
variations. Triple pressure and functionally tested 
under water for guaranteed leakproofness, 


Writs today for 
your free copy of 
Bulletin #1259 





VERSA PRODUCTS COMPANY INC. 
150 M COOLIDGE AVENUE 
ENGLEWOOD, NEW JERSEY 
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SPEED 
SELECTOR \' 


VARINA * apa 


Control Speeds on 
Variety of Machines 


» special 


Mowers and Equipment 


Tractors 


Machine Tools 
Wide Speed Range! Low Cost Sheaves 


Speed Selector Sheaves can 
give your machines or equip- 
ment extra wide-range speed 
control on fixed centers. Effi- 
cient, rugged, simple to use — 
low in cost! Write for Illustrated 
Bulletin. 


Fad 8 8) 8 on ie) | aT om 
P.O. BOX 312-B e CHAGRIN FALLS, OHIO 
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Materials Handling 














45 va 


CONDUIT LOCKNUTS 
— Up to 6” 


CD: 


aia 


WELD NUTS 
Square & Hexagon 


al ” 
MACHINE SCREW & 
FINISHED NUTS 





“é = 


SPRING-NUTS 





WAFFLE FACE 
LOCKNUTS 


LOCKNUTS 
Reversible — One Piece 


SWITCH 
MOUNTING NUTS 





COLD HEADED PLUGS 
& BUSHINGS 


LOCKNUTS 
Deflected Top 








IMPACT 
EXTRUSIONS 








Available in Stainless Steel, Brass, Aluminum and Steel 


JACOBSON NUT MFG. CORP. 


Kenilworth, 
New Jersey 
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REPLACEABLE Spring 
Motors in Gleason Reels 


SAVE TIME,. MONEY, 
TROUBLE 


Spring motors in GLEASON 

SPRING REELS are replaceable 

as a single unit by removing a few bolts. 
There’s no chance of spring “fly out,” no 
need to handle loose or free springs. A 
stock of these spring motors is always on 
hand, for quick replacement without diffi- 


culty or danger. 


Check into this—and many other features, 
that make GLEASON REELS the safest, 


most efficient, 


most economical for all 


cable-control applications to “equipment 


in motion. 


tad 


Your **Reel"’ 

problems can be 

most effectively solved 
by GLEASON REELS. 
Write for a Gleason- 
engineered suggestion 
— or free copy of 
Bulletin C-253. 


800 Horicon St., Mayville, Wis. 


SP, 
FING Ree, HEADQ 


Dept. B 
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MECHANICAL ENGINEERS 


Bausch & Lomb 


There are several openings for Sen- 
ior Design Engineers in the Product 
Design sections of our company. 


These openings are permanent po- 
sitions requiring the ability to take 
Mechanical Design responsibility 
from specifications to a saleable 
product. Products involved are me- 
chanical-electrical-optical in nature. 
A Mechanical Engineering Degree 
and at least 6 years of mechanical 
design experience is required. No 
optical or electrical background is 
necessary, but would be helpful in 
certain openings. 


These positions require board de- 
sign, coordination of customer re- 
quirements with Electrical and Op- 
tical Designers, supervision of detail 
draftsmen, assistance to shop dur- 
ing construction and assembly as 
well as testing and development 
work. 


Those who can qualify and are in- 
terested in real design responsi- 
bility are invited to submit a resume 
to: Mr. H. A. Frye, Professional Em- 
ployment. 


Bausch & Lomb 


INCORPORATED 
13 Bausch Street 


Rochester 2, New York 


MECHANICAL ENGINEERS 


BRUNSWICK CORPORATION is expanding its Research 
and Development Division and offers outstanding career 
opportunities for graduate Mechanical Engineers qualified 
to handle positions involving 


@ AUTOMATIC MACHINERY DESIGN 
@ PRODUCT DESIGN and DEVELOPMENT 


This is an opportunity to associate with a company recog- 
nized as a leader in the recreational field, and whose 
growth and stability has been outstanding. Positions offer 
good opportunities for technical advancement and long- 
range careers. Openings available at various levels from 
recent college graduates, Senior Design and Project Engi- 
neers to Engineers who have supervisory experience. New 
and modern engineering offices offer excellent work en- 
vironment. The company is located in Western Michigan, 
“Heart of Michigan Vacationland” offering excellent op- 
portunities for family recreational activities. Positions offer 
challenging work, attractive starting salaries commen- 
surate with experience, along with excellent fringe benefits. 


Send replies outlining education, experience, and salary 
desired, to A. J. Nelson. 


Brunswick 


CORPORATION 
MUSKEGON, MICHIGAN 
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ENGINEERS 


AVAILABLE OR WANTED 














WANTED: Graduate mechanical engineer experienced in 
steam trap, temperature regulator and heating specialties 
design and field amplification. Experience in heating proc- 
esses and power piping knowledge desirable. Location— 
Eastern Middle Atlantic States. Address Box 981, MACHINE 
DESIGN, Penton Bldg., Cleveland 13, Ohio. 


WANTED: HYDRAULIC ENGINEER. Excellent opportunity 
for applicant having the following qualifications. Ability 
to design and develop hydraulic circuits and components 
for applications on machine tools. Familiarity with servo- 
systems and numerical controls systems will be useful. 
Background should include engineering degree and two or 
more years of related hydraulic experience. Liberal benefits. 
stable employment and excellent community advantages. 
Location, North Eastern U. S. Please submit resume and 
salary requirements to Box 980, MACHINE DESIGN, 1213 
West Third Street. Cleveland 13, Ohio for prompt reply. 


MaAcHINE DEsIGN 
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® Aacktalk— 


—What Makes Sammy Run? 


You'd run too, if your future held the terrors 
in store for this fellow: Any day he may have 
a serious automobile accident, ride a rocket 
sled, or be parachuted or ejected from an air- 
plane—and maybe dumped into the sea. One 
of a long line of accident-prone anthropome- 
tric/anthropomorphic_ dummies—all named 
Sierra Sam—he does these things in the in- 
terest of humanity, to let designers know what 
would happen to a real man subjected to the 
same forces. 

Sierra Engineering Co. begat its No. 1 Sam 
in 1949 at the request of the Air Force; since 
then thousands of Sams have taken part in 
thousands of military and civilian catastrophes. 
From his neoprene toes to his FM voice (he 
is articulate as well as articulated), Sam is a 
mighty interesting guy. Read about him in 
the Engineering News pages of the next issue 
of MacuinE Desicn. 


— Tis the Season, Almost 


Although it’s about two weeks too early for 
most American males to start their Christmas 
shopping, we want to bring to your attention 
a couple of gifts for the Little Woman that 
may appeal to engineer-type buyers. 

“Electronic” charms, including a yule tree 
with a glowing star at the top and a beaming 
Santa Claus, are made with miniature batteries 


and bulbs. These two 14-K Christmas charms, 
plus four others, are yours on a gold chain 
for $337. 

For the lady who has everything, including 
an itchy back, there is an electric back scratch- 
er. Billed as the first new idea in th's field 
since the Ming dynasty, this $4.98 g: "as 
a little motor that causes the tradition. and 
to vibrate at the rate of 3000 times per minute. 
Fastest scratcher in the West, we'll wager. 


—Red Journalism 


We have a news release from our Depart- 
ment of Commerce announcing a Russian- 
English translation of a dictionary of 1500 Rus- 
sian operational, tactical, and general military 
terms. While this volume is not of particular 
interest to either you or us, we mention it be- 
cause of its unusual informative qualities: Both 
the Russian military experts who reviewed it 
and the U. S. Army translators point out that 
the dictionary contains “omissions, inaccura- 
cies, repetition, and confused definitions.” 

Next, the good comrades will claim that they 
invented misteaks, 


—(Cupreous Contest 


The third annual competition honoring out- 
standing contributions to advancing the use of 
copper and its alloys has been announced by 
the Copper & Brass Research Association. Two 
first awards ($500 and a bronze trophy) will 
be given to winners in both Industrial and 
Architectural categories. Entries for the In- 
dustrial Award may include new products, re- 
design or original concept for established appli- 
cations, marketing or promotion programs, new 
production processes, or contributions to science 
and research that significantly involve the use 
of copper metals. Entries must be submitted 
before March 31, 1961, to Copper & Brass 
Research Association, 420 Lexington Ave., New 
York 17, N. Y. 


MacuineE Desicn 





Advertising Index 





imperial Pencil Tracing Cloth Co. 
industrial Retaining Ring Co. 


Jacobson Nut Mfg. Corporation 
4 3 ¢, ei. 
A ad 
Jenkins Bros. 
Johns-Manville 
Jones & Laughlin Steei C 
& Strip Division 








Kennometal, Inc. 
Keuffel & Esser Co. 
Keppers Co., Inc. 


lamb Ele-tric Co., The 

Licon, Division of Illinois Tool Works 
Lincoln Ele-tric Co., The 

Link-Belt Co. 

Lt & | Manufacturing Co. 
Logansport Machine Ce., 

teng-Lok Corporation 


Mac-lt Parts Co. 

Maclean-F-gg Lock Nut Co. 

Mal'eable Castings Council 

Mayline Co., Inc. 

MB Ele-tronics, Division of Textron 
Electronics, Inc. 

Me-haniral Seals Division of Borg-Wamer 
Corporation 

Messinger Bearings, Inc. 

Mitland-R-ss Corporation, Waldron-Hartig 
Divisi-n 

Milford Rivet & Machine Co., The 

Miniature Precision Bearings, Inc. 

Minneans'is-H>reywell Regulator Co., Control 
Devi-es Division 

Minnesota Mining & Manufacturing Co. 

Mersento Chemical Co., Organic Chemica's 
Division 57, 58, 59 

Muel'er Ele-tric 

Mystik Adhesive Products, Inc. 


National Lock Washer Co., The 

Nati-nal Steel Corporation, Great Lakes Steel 
Divisi-n 

National Vulcanized Fibre Co. 

New Derarture Division, General Motors 
Corp-ration 

New Hampshire Ball Bearings, Inc. 

Nichols, W. H., Co». 

Norgren, C. A., Co. 


Ogilvie Press, Inc. 
Otmite Manuforturing Co. 
Oilgear Co., The 


Pa'nut C>., The, Mivision of United-Carr 
Farterer C-rp-ration 

Parker Honnifi 
Division 

Pathon Manufacturing Co. 

Perfe-ti-n Gear C>., American Stock Gear 
Division 

Perfe-ti-n Mfg. C>rporation 

PIC Pes'g> C-rp-ration 

Pittsburgh Steel Co». 

Pope Machinery Corporation 

Post, Frederick, Co. 





Racine Hydraulics & Machinery, Inc. 211, 212, 213 
Ree M-tor Corporation 

Recordak C-rporati-n 

Revere Coprer and Brass, Inc. 

Robbins Aviation, Inc. 

Robbins & Myers, Inc. 

Robertshaw, A-ro Division 

Rochester Monufacturing Co., 

Rollway Pearings Co., Inc. 

Roper Hydroulics, Inc. 


December 8, 1960 


Ross Operating Valve Co. 
Russell, Burdsall & Ward Bolt & Nut Co. 


Schatz Manufacturing Co., The 

Schrader’s, A., Son, Division of Scovill 
Manufacturing Co., Inc. 

Scovill Manufacturing Co., Inc., A. Schrader’s, 
Sen Division 118 

Schutte & Koerting Co., 

Sealol, Inc. 

Shenango Furnace Co., The, 
Cast Products Division 


Sierra Engineering Co. 

Sigma Instruments, Inc. 

Sigmamotor, Inc. 

Simmons Fastener Corporation 

Simplatro! Products Corporation 

Slip Ring Co. of America 

South Chester Corporati Division 102 
Southco Division, South Chester Corporation 102 
Southwest Products Co. 

Speed Selector, Inc. 

Spencer Turbine Co., The 


Sperry Rand Corporation, Vickers, Inc., 
Mobile Hydraulics Division 

Spincraft, Inc. 

Square D Co. 

Stackpole Carbon Co. 

Standard Pressed Steel Co., Industrial 
Fastener Division 

Stanpat Co. 

Sta-Rite Products, Inc. 

Stearns Electric Corporation 


Stewart-Warner Corporation, John W. Hobbs 
Division 


Stow Manufacturing Co. ...........0050005 
Stratoflex, Inc. 





TA Mfg. Corporation 

Taylor Fi»re Co. 

Textron Electronics, Inc., MB Electronics 
Division 

Thew Shovel Co., The, Mono Race Division 

Thomas Flexible Coupling Co. 

Thomson Industries, Inc. 

Tinnerman Products, Inc. 

Torrington Co., The 

Tuthill Pump Co. 

Twin Disc Clutch Co. 


Uniform Tubes, Inc. 

Union Carbide Corporation, Silicones Division 

Union Carbide Corporation, Union Carbide 
Plastics Co., Division 104, 

Union Carbide Plastics Co., Division of Union 
Carbide Corporation 

United Aircraft Products, Inc. 


United-Carr Fastener Corporation, The Palnut 
Co. Division 2 


United Electric Controls Co. 
United States Steel Corporation 51, 52, 53, 54, 55 
Universal Electric Co. 


Veeder-Root 
Versa Products Co., Inc. 


Vickers, Inc., Division of Sperry Rand 
Corporation, Mobile Hydraulics Division 


Victor Mfg. & Gasket Co. 
Viier Engineering Corporation 
Vulcan Electric Co. 


Wagner Electric Corporation 

Waldron-Hartig Division, Midland-Ross 
C -rporation 

Ward Leonard Electric Co. 

Welded Stee! Tube Institute, Inc. 

Westinghouse Electric Corporation 

White, S$. S., Industrial Division 

wi in Motor C 





Yardley Plastics Co. 


Engineers Available or Wanted 





SPECIAL PURPOSE PUMPS 
FOR SPECIAL PROBLEMS 


» In over thirty years experience in 
the design and manufacture of special 
pumps, we have solved numerous 
pumping problems where the design 
and production of a suitable pump was 
considered almost impossible, either 
because of the material to be pumped, 
or because of the precise manufacture 
necessary to obtain satisfactory per- 
formance. 


» Nichols pumps are standard for ex- 
ample, in the synthetic fibre industry 
for pumping rayon, acetate, celanese, 
nylon and other fibres spun in synthetic 
fibre plants throughout the world. 

» Some interesting new applications 
for Gerotor pumps have been de- 
veloped in recent times involving spe- 
cialized problems in hydraulic servo 
systems. 

» Important advantages are offered by 
the Gerotor pump for servo control 
applications. It is a positive displace- 
ment pump and provides a smooth 
power flow from one end of the pump- 
ing cycle to the other. Unlike other 
types of pumps which tend to quit work 
at the low end of the speed range, 
Gerotors stay right on the job and 
provide positive power to the extremely 
low range. Thus, they are exception- 
ally responsive in servo systems. 

» For electronic equipment operating 
at high altitudes, air cooling of high in- 
put components becomes troublesome 
because lower air density limits cooling 
fan efficiency. Liquid cooling systems 
are therefore frequently preferred for 
this type of service. Our extensive ex- 
perience over the years in the produc- 
tion of high performance aircraft 
engine pumps has been of great value 
in developing electronic coolant circu- 
lators that provide maximum weight 
and space savings with efficient heat 
transfer capabilities. 


» Special pumps have been designed 
and manufactured for applications as 
varied as metering pumps in vending 
machines and conveying molten solder 
in production equipment. This long 
and varied experience in industry-wide 
pumping applications, combined with 
years of specialized development and 
production of pumps for the aircraft 
engine, super-charger, missile, heli- 
copter and electronic field is available 
to today’s designer faced with new and 
unusual pumping applications and 
problems. 


> Technical data is available and your 
inquiry is invited. Write: 


W. H. NICHOLS CO. 


Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
“the miller that uses its head’’. 


48 WOERD AVE., WALTHAM 54, MASS, 
Circle 636 on Page 19 




















Dependable ROLLWAY BEARINGS 


help keep your down-time low 








When a bearing “goes”, your machine stops. 
That's why it pays to call in Rollway. Especially when reliability 
is a must. 


At Rollway, you can choose from a wide selection of sizes and types thane tie Cie enani 
with maximum capacities . . . for normal, low or high temperature on So Little 
operation. All meeting or exceeding RBEC requisites in Classes 1 to 5. 


You'll find that Rollway meets your needs exactly — in commercial 
grade, precision, or ultra-precision bearings. To get the bearing you 


want in a hurry, or to start R and D on the bearing you've been bh 0 L L Ui Hi y 
dreaming about, just call or write Rollway Bearing Company, Inc., 
Syracuse 1, New York. & E A Ke ‘ he G Ss 


) 


ENGINEERING OFFICES: Syracuse @ Boston e Chicago e Detroit ¢ Toronto @ Pittsburgh @ Cleveland @ Seattle e Houston © Philadelphia @ LosAngeles @ SanFrancisco 
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Fan cooling for 
Increased HP Capacity 

is Not New... to users of 
Cleveland Speed Reducers 


As far back as 1944, Cleveland Speedaire Worm Gear 
Reducers (shown in both the announcement ad and 
cutaway photo below) were providing industry twice 
the load carrying capacity then available from standard 
worm gear units of equal frame size. Even then, it was 
fan cooling that did the trick—because fan cooling was 
and still is the most practical method of heat dissipation. 
On the new, higher horsepower Cleveland’s (shown in 
top cutaway photo), a small, specially designed fan— 
equally effective in either direction of rotation—is 
located on the worm shaft’s input side. Fan size and 
design permit a smooth, more effective flow of air be- 
neath, above, and around all sides of the reducer. 
Mounting the cooling fan on the WORM shaft input 
end is a very definite Cleveland advantage for when the 


SPEEDAIRE © 
NO 


A 1944 CLEVELAND AD 
“Announcing A Fan-Cooled 
Worm Gear Speed Reducer 
-.» SPEEDAIRE.” 


fan is mounted on the opposite side, a second oil seal is 
needed. This results in additional friction loss due to seal 
drag—and is another point where oil leakage could occur. 

Remember, it was Cleveland design engineers who 
pioneered both fan cooling and centrifugal casting of 
bronze gears—and after sixteen years of rugged field 
usage in all types of industrial plants, have now incor- 
porated these features in all units (from 3 to 12-inch cen- 
ters) of the new standard Cleveland Speed Reducer line. 

Get the story of these new speed reducers from your 
Cleveland representative, or write today for free 36-page 
illustrated Bulletin No. 410 that contains complete 
engineering information. Either way, you will get the 
answer to improved speed transmission—at savings 
of 50% or more on per horsepower cost! 


CLEVELAND 


Cleveland Worm & Gear Division 


Eaton Manufacturing Company 
3287 East 80th Street +» Cleveland 4, Ohio » 


Circle 402 on Page 19 





Specially compounded and molded parts gave this 
manufacturer the competitive edge he wanted! 


Hydro-Line Manufacturing Company posed this 
problem to C/R: produce an elastomer rod seal 
and dirt seal with the highest possible resistance 
to wear (equal or superior to Buna-N) — that will 
function dependably in air at temperatures ranging 
from 40° to 450° F. Further, the seals must be 
compatible with the widest range of industrial hy- 
draulic fluids. 

C/Rt Sirvene engineers selected Viton-A* as the 
base material. They specially compounded it, pig- 
mented it to permit distinct color-coding, then 
molded the rod seal and auxiliary dirt seal you see 


above to precise tolerances. These seals have wear- 
resistance equal or superior to Buna-N. They have 
the highest continuous service temperature resis- 
tance of any elastomer on the market, and their 
compatibility will assure long service life in vir- 
tually all industrial applications. The manufacturer 
is able to standardize — safely and economically. 
C/R+ can do the same for you. We have the special 
techniques, knowledge and facilities to help you give 
your product a competitive advantage. Call or write for 
immediate information or engineering assistance 


*DuPont registered trademark 
T.M. Reg. U.S. Pat. Off 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


SIRVENE DIVISION, 1221 ELSTON AVENUE * CHICAGO 22, ILLINOIS 


fice 35 principal citie r teleph 


in Canada: Chica 
Export Sales: ( 


c/R provucTs: C/R Shaft & End Face Seals e Sirvis-Conpor mechanical leather cups, 


packings, boots ¢ C/R Non-metallic gears 


Circle 403 on Page 19 
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